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locks  and  dams  on  the  Keotncky  River,  Ky.,  Licking  River,  Ky.,  from  Farmers  to 
West  Liberty,  264;  Big  Sandy  River,  W.  Va.  and  Ky.,  Guyandotte  River,  W.  Va., 
265;  Little  Kanawha  River,  W.  Va.,  Backhannon  River,  W.  Va.,  266;  examination, 
267. 

LAKE  HARBORS  AND  RIVEBa 

JT  CHABGB  OF  MaJ.   JAMBS  B.   QUINK,   COBPB  OF  ENQINBKBS^ 

3arbor  at  Grand  Marais,  Minn.,  267;  Harbor  at  Agate  Bay,  Minn.,  Harbor  at  Dolnth, 
Minn.,  268;  Harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  Harbor  at  Ashland, 
Wifl.,  270;  Harbor  at  Ontonagon,  Mich.,  271;  Eagle  Ebtrbor,  Mich.,  Harbor  at  Mar- 
qpette,  Mich.,  272;  Harbor  of  refuge  at  Grand  Marais,  Mich.,  273;  establishment  and 
■sintenanoe  of  barber  lines  in  Portage  Lake,  Mich.,  274;  examinations  and  surveys, 
274. 

If  chabob  of  Maj.  C.  E.  L.  B.  Davis,  Cobfs  of  ExonnEBBS— 

Manistique  Harbor.  Mich.,  274;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich, 
and  Wis.,  275;  Oconto  Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  276;  Gieen  Bay  Har- 
bor, Wis.,  HurVK>rof  Refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  277;  Ahnapee 
Harbor,  Ww.,  Kewaunee  Harbor,  Wis.,  278;  Two  Rivers  Harbor,  Wis.,  Manitowoc 
Harbor,  Wis.,  279;  Sheboygan  Harbor,  Wis.,  280;  Port  Washington  Harbor,  Wis., 
Harbor  of  Hefuge  at  Milwaukee  Bay,  Wis.,  281;  Milwaukee  Harbor,  Wis.,  Racine 
Harbor,  Wirf.,  2S-2;  Kenosha  Harbor,  Wis.,  283;  Waukegan  Harbor,  111.,  Fox  and 
Wisconsin  rivers,  Wis.,  281;  operating  and  care  of  locks  and  dams  on  the  Fox  River, 
Wi&,  286;  examinations  and  surveys,  286. 

Il  CHABOB  of  CAPT.  W.  L.    MARSHALL,    GOBPS  OP  ENGINBEBS— 

Chicago  Harbor,  111.,  287;  Calumet  Harbor,  III.,  288;  Hlinois  River,  111.,  289;  Calamet 
Biver,  111.  and  Ind.,  ^0;  location  of  Illinois  and  Mississippi  canal,  292;  examina- 
tions, 293. 

Ii  CHABOE  OF  Maj.  Williah  Ludlow,  Corps  of  Enoinebbs— 

Chulevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  Frankfort  Harbor,  Mich«,  294; 
harbor  of  refuge  art  Portage  Lake,  Mich.,  295;  Manistee  Harbor,  Mich.,  Ludington 
Harbor,  Mich.,  296;  Pent  Water  Harbor,  Mich.,  297;  White  River  Harbor,  Mich., 
S93;  Muskegon  Harbor,  Mich.,  299;  Grand  Haven  Harbor,  Mich.,  300;  Black  Lake 
Harbor,  Mich.,  301;  Saugatuck  Harbor,  Mich.,  South  Haven  Harbor,  Mich.,  302; 
St  Joseph  Harbor,  Mich.,  303;  St.  Joseph  River,  Mich.,  Michigan  City  Harbor,  Ind., 
304;  examinations  and  survey,  306. 

lar  CHARGE  OF  Col.  O.  M.  Poe,  Corps  of  Engineers —  ^ 

St  Mary's  Falls  Canal  and  River,  Mich.,  307;  operating  and  care  of  St  Mary's  Falls 
Csnal,  Mich.,  Dry-dock  at  St  Mary's  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St. 
Mary's  River,  Mich.,  308;  Harbor  at  Cheboygan,  Mich.  309;  harbor  at  Thunder  Bay, 
Mich.,  31H;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich.,  311;  harbor  of  refuge 
at  Sand  Beach,  Lake  Huron,  Mich.,  312;  mouth  of  Black  River,  Mich.,  313;  St  Clair 
Flats  Canal,  Mich.,  314;  operating  and  care  of  St  Clair  Flats  Canal,  Mich.,  Grosse 
Point  Channel,  Mich.,  315;  CHnton  River,  Mich.,  316;  Detroit  River,  Mich.,  317; 
Booge  River,  Mich.,  318 ;  examinations  and  surveys.  319. 


Ti  cosTcarnL 

Is  <:hll3B3  07  Uaj.  I.  CfXftwR  OrwaMxs,  Qhbps  ow  Esses 

K«iiinie  KMrhtK.  JCiiea..  TVcdo  Hjcbnr.  Obia.  :SOc  Pict  Cfiniaa  fiufMc  Obaa.  5Wh. 
tiotfk?  i:i:/  Hjrhor.  Oua,  333:  sanfBiJrj  fiiTcr.  Ohioc  3£: :  Hum  Hubar,  Ota^ 
V^nmllusa  FIjrbor.  «'.;aio.  I^:  £2aek  Ltrcr  Kirbor.  Cifuo.  Cleveland  EEtftior.  Ohio, 
J25.  Jiirp«:rt  Hirvjc.  'Jbioi  £9>:  44ni?jihn!i  Harbor,  flifaio.  227:  removini^fiaikcB 
«iii  ^lr  >!t:u^  •x»Br2i:£.^  or  ea«iin^er.ac  ittTigiriiMi,  Sifr:  *'«""*^*f'"**T  £& 

Lr  Off  i-fc>g  0?  Capt.  F2ZDBUCK  A.  IfASxar.  C>ftFS  or  Ejt^cskebs — 


Mr.  Pil.  J^:  prewrntfieB  and  proceecina  ii^  ihe  pcniiBaI;&o^  Praq«*ile.  Erie 
rLirbiir.  Psk.  3^29  :  Innkiik  Harhor.  N.  T..  BzSiIo  HuT»r.  X.  T..  SM:  ToMinnda 
Hiirrxir  icd  Xia^rk  River,  X.  T..  WiLM»  Hartwc  X.  Y..  3oI:  Oieon  Harbor.  N.  Y., 
i32:  CvLc  «jrefla^  Hartmr,  X.  Y..  231 

Dr  CHAJu:-K  or  Cjlpt.  C.  F.  Palfket,  Cobps  ot  Ejodtxebs — 

Cbiicium  Harbor.  X.  Y..  333:  Gnai  Sodm  Harbor.  X.  Y..  3M:  litsLe  Sodas  Hubor, 
X.  Y..  Cteweago  Harbor.  X.  Y..  333;  sackeCt's  Harbor.  X.  Y..  338:  ezaoiMfiioH^  337. 


It  ckjl3i>s  or  Maj.  Miltos  B.  Adaxa,  Corps  op  £xg 


O^iiotfbiirxfi  Harbor.  X.  Y..  Gnm  River  at  XasBena !.  X.  Y..  33?:  Breakwater  at 
aoM&w'^  Foin^  Lake  Cbampbin,  X.  Y..  339:  chaanel  becwccn  Xorth  and  :Soatb  Hcn> 
vuiibfik  LsjU  ChjunDlaiii.  Vt.,  Breakirscer  at  Gordon's  faiidfag  Lake  Cbaaplaiii, 
V^.  J4>.>.  PLinsbargh  Harbor.  X.  Y.,  Bariinztca  Harbor.  Vt..  ^1:  Oner  Creek.  Vt, 
rLVOiitfcuici  River,  X.  Y..  312;  Xarrows  at  Lake  Champlain,  X.  Y.  ani  Vt..  313;  ei- 
jBiuuBakMtf  aod  sarrejSy  343. 

PACIFIC  COA5T. 

t\  v«  V  A.^«  oy  M AJ.  W.  H.  H.  BEyTArBD.  Corps  of  ExGnrzERS— 

\iH««  ':Cx^«r.  OftL.  i>ikLuid  Harbor.  CaL.  ^44:  Redwood  Harbor.  Cal..  3Ao;  Sao  Lois 
v^Ott^«M  Harbor.  CaL.  Wilmingtoo  Harbor.  CaL.  316:  .San  Diego  Harbor.  CmL.  Saa 
^>«Mt<i»«.v  HarNK.  San  Pablo  and  Saisan  bavs.  Straits  ot  Canininez,  and  mooihBof 
^i)fek,>i.>wiMtt%>  i^^  San  Joaqoin  rivers,  CaL,  347;  examinations,  34S. 

\\  s^t  vtvi«  oy  M.U.  W.  H.  Heter,  Corps  of  Exgixeers— 

S«it«  'w*wtii*i  ICi^vr  Stockton  and  Mormon  sloagbs.  CaL.  34S:  Mokelnmne  River.  OaL,     ' 
«U**  >i;K«t:«v*ttCv*  and  Feather  rivers.  Cal..  350:  Petaloma  Creek,  Cal.,  UomUddt 
^t:*.iVi  ,*ua  t^v.  C^..  3ol;  examinations  352. 

^N  .  H  wv:^  s»v  C  vrr.  \Viu.-iBD  YorxG,  Corps  of  Exgixeers— 

Vmwi  .u  vV.;u;tW  Kiw.  Oregon.  353:  entrance  to  Cooe  Ray.  Oregon,  3SI;  Umpq» 
o.vi  .Nx.^v«*.  *«CRittv^  to  Vaqiiina  Bay,  Oregon,  355;  Tillamook  Bay  and  Bar,  Ore- 
x^s«»  V    v*\*ytt«wui\*tt*and»nrveys,  357. 

■  N  . ..  vv'N  .»*  M  vv  VuoMAS  H.  Haxdbuby,  Corps  of  Exgixeers— 

^%s».i%  ^.  vVu.mNi.^  Kixvr,  v>kiw»u  and  Wash.,  358;  construction  of  canal  at  the  Cascades, 
^v  14  ..  »..♦  \.^v*  vHx-^M^,  35i»;  Chebalis  River,  Wash.,  360:  Skaidt,  bteilaqnamish, 
\^^^.v%.  A   v,uC*s^M^*t».  ««ml  Smniualmie  rivers,  Wash.,  ganging  waters  of  the  Colombia 

'  V    .*  V ,».  N  .*>  M  \  •   W    V»  Josic«»  Corps  of  Exgineers— 

, » .»  •  ..i  •  .»x»v.  watAnwn^  rivew  below  Portland,  Oregon.  362:  WUlamette  River 

I  s  ..     *   ,   ..i.t   v*»N>iwi.  r^vr  IVUimbirt  and  Snake  rivere,  Oregon  and  Wash.,  363; 
vvM  I.     v«x>^.  \\  %«^  .  .^^4.  oxAiinuatious  and  surveys,  3t»4, 

'.\  vv,.  N  vi.x'Ss  s>iVK\KYS,   AND   Cl>NnNOENXIES  OF  RIVERS  AND  HAB- 

HOKvS. 

MtSSlSSUMU  RIVER  a)MMISS10N..-  365 

M^SS\n'Rl  RIVER  COMMISSION 365 
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HARBOR  LINES. 

Marquette  Harbor.  Micb.,  Norfolk  and  PortRinoath  harbors,  Ya.,  366;  Savannab  Harbor, 
Ga.,  Branswick  Harbor,  Ga.,  367;  New  York  Harbor,  Bostoa  Harbor,  Mass.,  368. 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES 368 

^1)  Connty  bridge  across  Ooonee  River  at  or  near  Dablin,  Ga. ;  (2)  bridge  of  Kansas  City 
and  Memphis  Railway  and  Bridge  Company  across  the  Mississippi  River  at  Memphis. 
Tenn.;  {3)  bridge  over  the  Menomonee  River  by  the  nmnicipalities  of  Menomonec^ 
Mich.,  andMarinette,  Wis.;  (4)  bridge  of  the  St.  I»ais  Bridge  Company  over  the  Mis- 
sissippi River  at  St.  Lonis,  Mo.;  (5)  bridge  of  the  Yadkin  Valley  iiailway  Company 
scioss  Cape  Fear  River  at  Fayetteville,  N.  C. ;  (6)  reconstraction  of  the  bridge  over 
the  Ohio  River  at  Stenbenville,  Ohio,  by  the  Pittsbnrgh,  Cincinnati  and  St.  Louis 
Railway  Company,  369;  (7)  bridge  across  Red  River  of  the  North  at  Des  Mers  avenue, 
city  of  Grand  Forks,  Dak. ;  (8)  bridge  of  the  Chicago,  Kansas  City  and  Texas  Railway 
Company  over  the  Missouri  River  at  most  accessible  point  between  the  city  of  Kansas 
and  town  of  Sibley.  Mo.;  (9)  bridge  over  Snake  River  near  Texas  Ferry,  Wash.,  by 
the  Oregon  I^ilway  and  Navigation  Company;  (10)  bridge  over  the  Ohio  River  be- 
tween Louisville.  Ky.,  and  JefTeraonville,  Ind.,  by  the  Louisville  and  Jefferson ville 
Bridge  Company,  :r70;  (11)  reconstruction  of  portion  of  bridge  by  the  Pittsburgh  and 
Lake  Erie  Rsiilnxad  Company  across  the  Ohio  River  at  Beaver,  Pa. ;  (12)  bridge  of  the 
Louisville  Southern  Railway  Company  over  the  Kentucky  River  near  Tyrone,  Ky.; 
^13)  amende<l  location  of  the  bridge  of  Wheeling  and  Harrisburg  Railway  Company 
across  Ohio  River  from  Wheeling,  W.  Va.,  to  Martin's  Ferry,  Ohio;  (14)  bridge  across 
the  Red  River  of  the  North  at  Minnesota  avenue,  city  of  Grand  Forks,  Dak.,  :ni ; 
iiv  bridge  of  the  Alabama  Midland  Railway  Company  across  the  Flint  River  near 
Bainbridge.  Ga.;  (16)  bridge  of  the  Alabama  Midland  Railway  Company  across  the 
Chattahoochee  River  at  or  near  Gordon,  Ala.;  (17)  bridge  across  the  Muskingum 
River  at  Sto<*kport,  Ohio,  by  the  commissioners  of  Morgan  County;  (18)  bridge  of  the 
Fort  Smith  and  Choctiw  Bridge  Company  across  Poteau  River  near  Fort  Smith,  Ark. ; 
(19:  bridge  of  the  Kentucky  Union  iiailway  Company  over  the  North  Fork  of  Ken- 
tucky River  at  mouth  of  Walker's  Creek;  (20)  bridge  over  the  Missouri  River  between 
the  liry  of  I^eavenworth,  Kans.,  and  Platte  County,  Mo.;  (21)  bridge  of  the  Kan- 
(ioI]ih  and  Kansa.*?  City  Bridge  Company  across  the  Missouri  River  at  a  point  to  be 
*t-lect4rd  iKjtween  Kansas  City,  Mo.,  and  a  point .')  miles  below,  37*J. 

IN'TERF?:RENCES    with    NAVIGATIOX    BY    BKIDGl^S,    CAUSEWAYS,    AND 

OTHER  STRUCTURES :n3 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS - 373 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Across  Mississippi  River  above  Hannibal,  Mo.,  373;  (2i  acrass  Tennessee  River  at 
Flonrnc'C,  Ahi. :  i3)  across  Charles  River  at  Boston,  Mass.;  {■{)  acrass  Tuuntoii  River 
at  Somerset,  M:uss.,  'n4:  (5)  across  St.  Joseph  River,  Michigan,  near  its  mouth:  (<>) 
arross  Charlr.s  liiver,  within  the  city  of  Boston,  Mass.,  375;  (7)  across  the  Muskingum 
River,  iKjtwt-en  IVverly  and  Waterfonl,  Ohio;  (8)  across  Mississippi  River  at  Keokuk, 
Iowa;  (I>"i  across  White  liiver,  Indiana;  (10)  across  St.  I^uis  River  from  (Jrassy  Point, 
Minn.;  (11)  across  the  Kentucky  River;  (12)  across  South  River,  New  Jersey,  37<); 
1.13'  acrtris  Mrxxlna  or  Murderer's  Creek,  near  mouth,  in  Cornwall,  N.  Y. ;  (M)  across 
St.  Francis  River,  .Vrk. ;  (15)  across  Kinj^sley's  Creek,  a  part  of  the  oommunication 
l»etHeen  Savannah,  Ga.,  and  Jacksonville,  Fla. ;  (16)  across  the  Muskii);:nm  River, 
Ohio:  ■  17»  acro.s.s  the  Ocmulgee  Kiver,  near  Lumber  City,  (ia. ;  (IS)  across  Lumber 
River,  N.  C,  377. 

MISCELLANKOUS. 
WASHINGTON  AC^UEDUCT. 

Lv  cHARfJE  or  Maj.  G.  J.  Lydeckkk,  Corps  of  Exginkkus,  and  Lievt.  Cor«  JoiiK 
M.  Wh-sin,  Cori's  of  Engineers,  Colonel  U.  S.  A. — 

Wa«hinjrton  .V(jue<luct,  increasing  the  water  supply  of  tlio  city  of  Washinston,  I).  C, 
?n*^:  water  supplv,  District  ol  Columbia,  37y;  erection  offish-ways  at  the  Great  lalls 
of  the  Potomac,  3d0. 


vm  ooNTEarrs. 

PUBLIC    BUILDINQS  AND    GBOUNDS   AND   WAiSHINOTON    HONUMEB^ 

DISTRICT  OP  COLUMBIA. 

In    GHABGK    OF    LiSUT.     COL.    JOHN    M.     WiLSON,    COBFS    EVOINEEEB,    COLOVVL 

U.  a  A 881 

CONBTBUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDOES   IN  YEL 

LOWSTONE  NATIONAL  PARK. 

Is  CHABGE  OF  MAJ.  CHAS.  J.  ALLEN,  COBPS  OF  ENGINSBBS 88S 

PRINTING    AND   DISTRIBUTION   OP   CHARTS  OP  THE  NORTHERN    AND 

NORTHWESTERN  LAKES 884 

MILITARY  AND  GEOGRAPHICAL  MAPS 886 

SURVEY  OP  ROAD  FROM  THE  AQUEDUCT  BRIDGE  TO  MOUNT  VERNON,  VA  s. 

In  ghabge  of  Lieut.  Col.  Petkb  CL  Hains,  Cobps  of  Engineebs 885 

EXAMINATION  OP  HISTORIC  GROUNDS,  LOCATIONS,  AND  MILITARY      J 

WORKS  IN  THE  MAUMEE  VALLEY. 

In  GHABGB  OF  Col.  O.  M.Pob,  Cobps  of  Engineebs 886- 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  dnty  in  military  divisions  and  departments,  386;  operations  in  Division  oT  ^ 
the  Missonri,  386;  in  the  Department  of  the  Platte,  Department  of  the  Colombia^  Di-  ' 
vision  of  the  Pacific,  387. 

ESTIMATE   FOR   AMOUNT   REQUIRED   FOR    SURVEYS   AND    RECONNAIS- 
SANCES IN  MILITARY  DIVISIONS  AND  DEPARTMENTS 388 

OFFICE  OF  CHIEF  OF  ENGINEERS. 
Officera  in  charge  of  divisions .'.-" 388,  389 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS 380 

LAWS  AFFECTING  THE  CORPS  OP  ENGINEERS.  FIFTIETH  CONGRESS,  SEC- 
OND SESSION,  1888-'89 413 

FOETIFIOATIONS,  ETC. 
APPENDIX  No.  1. 

REPORT  OP  COL.  DAVID  C.  HOUSTON,  CORPS  OP  ENGINEERS. 

Impbovkments. — rt.  Sea-wall  at  David's  Island,  New  York  Harbor,  458;  6.  Sea-waUat 
Governor's  Island,  New  York  Harbor,  459. 

APPENDIX  No.  2. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements.— rt.  Wharf  at  Fort  Monroe,  Va.,  463;  6.  Bridge  over  Mill  Creek  at 
Fort  Monroe,  Va.,  465. 


OOMTEN'fl.  nc 

APPENDIX  No.  3. 

REPORT  OP  LIEUT.  COL.  WILLIAM  R.  KING,  CORPS  OP  ENGINEERS. 

Port  of  WilletB  Point,  N.  Y.,  407;  Eogineer  School  of  Application,  471;  Battalion  of 
Engineen,  472;  recmitiDg;  473;  discipline,  474;  drill  and  instraction,  475;  Engineer 
Depots  pablic  baildings,  and  oonstmction,  476;  depot  property,  experiments,  478; 
Btatement  of  fiinda,  483;  estiniates,  484;  Appendixes— A,  programme  of  study  and 
instraction  for  winter  season,  484;  B,  prograiknme  of  study  and  instruction  for  sum- 
mer scaaoo,  4H7;  C,  assignments  to  charge  of  departments  of  instruction,  489;  D, 
order  eonyening  Board  of  Officers  to  examine  and  report  upon  torpe<1o  material,  489; 
£.  report  of  Lieut.  Charles  S.  Rich6,  Corps  of  Engineers,  494,  Ax^d  report  of  Capt.  S. 
W.  Roeasler,  Corps  of  Engineers,  495. 

APPENDIX  No.  4. 

REPORT  OP  BOARD  OP  ENGINEERS   ON  THE  PATRICK    "AUTO-MOBILE 

CONTROLLABLE  TORPEDO" 497 

BI VERS  AND  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL  JARED  A.  SBHTH,  CORPS  OF  ENGINEERS. 

IXPROVEMEXTS. — Lubec  Channel,  Me.,  504;  Mooee-a-bec  Bar,  Me.,  506;  Narraguagus 
Rirer,  Me.,  508;  Breakwater  from  Mount  Desert  to  Porcupine  Island,  Me.,  509;  Baga- 
dnce  River,  Me.,  511;  Penobscot  River,  Me.,  512;  Belfast  Harl>or,  Me.,  522;  Camden 
Harbor.  Me.,  523;  Rockport  Harbor,  Me.,  524;  Rockland  Harbor,  Me.,  525;  Kenne- 
bec River,  Me.,  527;  Portland  Harbor,  Me.,  529;  channel  in  Back  Cove,  Portland, 
Me.,  531:  breakwater  at  month  of  Saco  River,  Me.,  533;  Saco  iiiver.  Me.,  534;  Ken- 
nebnnk  Kiver,  Me.,  York  Harbor,  Me.,  537;  Portsmouth  Harbor,  N.  H.,  53Jh  Bellamy 
River,  N.  H.,  540;  Cocheco  River,  N.  H.,  542;  harbor  of  refuge  at  Little  Harbor,  N. 
H.,  543. 

Ejahinatioxs. — Harbor  and  channel  at  Pembroke,  Me.,  546;  Monhegan  Island  Har- 
bor, Me..  547;  Medomac  River,  Me.,  548;  Hampton  River,  N.  H.,  549;  Harrldsccket 
River,  Me.,  550. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvemkxts. — ^Newburyport Harbor.  Mass.,  554;  Merrimac  River,  Mass.,  55^;  Powow 
River,  Mass.,  558;  Ipswich  River,  Mass.,  559;  Harlwr  of  Refuge,  Sandy  iiay.  Cape 
Ann,  Mass.,  561;  Gloucester  Harbor,  Mass.,  564;  Manchester  Ff arbor,  M;uis.,  507;  Lynn 
Harbor,  Mass.,  568;  Winthrop  Harbor,  Mass.,  571;  Boston  Harbor,  Mass.,  572;  Hing- 
ham  Harbor.  Mass.,  580;  Scituate  Harbor,  Mass.,  582;  Plymouth  Harbor,  Ma«s.,  5S4: 
Wellfleet  Harbor,  Mass.,  587;  Provincetowu  Harbor,  Mass.,  5d9;  removal  of  sunken 
vessels  or  craft  obstructing;  or  endangering  navigation,  592. 

Examinations. — Maiden  River,  Mass.,  as  to  straightening,  widening,  and  deepening 
the  channel,  594;  Cohasset  Harbor,  Mass.,  595;  Goose  Point  Channel,  Plymouth  Har- 
bor. Mass.,  to  public  wharf  at  Kingston,  696;  Weir  River,  Mass.,  597;  Stage  Harbor 
at  Chatham,  Mass.,  599. 

Ha&bojk  LnrsB. — ^Ertablishment  of  harbor  lines  at  Boston  Harbor,  Mass.,  601. 
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APPENDIX  O. 
REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Impbovemrxts. — Harbor  of  refuge  at  Hyannis,  Mass.,  606;  harbor  of  refufce  at  Nan* 
tacket,  Mass.,  608;  Vineyard  Haven  Harbor,  Mass.,  611;  Wareham  Harbor^  MaK, 
612;  New  iiedford  Harbor,  Mass.,  615;  Taanton  River^  Mass.,  618;  Warren  Ri?er, 
R.  I.,  ^20;  Pawtucket  River,  R.  I.,  621;  Providence  River  and  Narragansett  Bay,  B. 
L,  (ir2',i;  removal  of  Green  Jacket  Shoal,  Providence  Harbor,  R.  I.,  626;  Newport  Har- 
bor, R.  I.,  628;  harl)or  of  refa^e  at  Block  Island,  R.  I.,  631;  Pawcatack  River,  E.L 
and  Conn.,  635;  harbor  of  refage  at  Stonington,  Conn.,  637;  removing  annken  VM- 
sels  or  craft  obstructing  or  endangering  navigation,  640. 

Examinations. — Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  R.  I.,  with  a 
view  to  establishing  a  harbor  of  refuge,  642;  Westport  Harbor  and  East  and  Weit 
branches  of  Westport  River,  Mass.,  645;  Taunton  River,  Mass.,  647;  Fiahing-PIiee 
Cove,  near  Seaconnet  Point,  R.  I.,  with  view  to  constructing  a  breakwater,  649; 
Greenwich  Hay,  to  deepen  water  on  the  bar  at  Long  Point,  R.  I.,  650. 

APPENDIX  D. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERa 

Improv EM KNTS.— Thames  River,  Conn.,  654;  New  London  Harbor,  Conn.,  659;  Gon- 
necticut  River,  Mass.  and  Conn.,  660;  Clinton  Harbor,  Conn.,  669;  New  Haven  Ha^ 
lM)r,  Conn.,  670;  Breakwater  at  New  Haven,  Conn.,  675;  Milford  Harbor,  Conn.,  6H5; 
Honf*atonio  Kiver,  Conn.,  6HS;  Bridgeport  Harbor,  Conn.,  693;  Black  Rock  Harboi^ 
Conn.,  702;  Norwalk  IIurl)or,  Conn.,  705;  Five-Mile  River  Harbor,  Conn.,  710;  Stam- 
ford HarlK)r,  Conn.,  712;  Port  Chester  Harbor,  N.  Y.,  715;  Echo  Harbor,  New  Bo- 
cbelle,  N.  Y.,  717;  New  iCfK-helle  Harbor,  N.  Y.,  719;  East  Chester  Creek,  N.  Y., 
721;  Grcftnport  Hjirbr,r,  N.  Y.,  72.',;  Glen  Cove  Harbor,  N.  Y.,  728;  Flushing  Buy, 
N.  Y.,  730;  removing  Hiinkcn  vewiels  or  craft  obstructing  or  endangering  navigatioo, 
733. 

£}lAMination.s.— Fort  F'ond  JfarlKyr,  Montauk,  N.  Y.,  733;  Black  Rock  Harbor,  far 
breakwater  to  P«;nfifrlr|  lu-t-f  siw\  mtiiU  from  Fairweather  Island,  Conn.,  741;  New 
London  Harlxjr,  Conn.,  711;  Myotic  iCiver,  Conn.,  746;  Port  Jefferson  Inlet,  Lo^ 
Island,  N.  Y.,  751. 

AI'PKNDIX   E. 

REPORT  OF  LIKLT.  COL.  H.  L.  r;iLLI>iPIK,  CORPS  OF  ENGINEERa 

IMPROVKMKNTS.— iruds«»n  Klvirr.  N.  v.,  7r»(;;  harbor  of  Saugerties,  N.  Y.,  761;  ha^ 
bor  of  liondout,  N.  Y.,  7^i1;  llarlf^n  lCivi:r,  N.  Y.,  767;  removing  obstructions  in 
the  East  Kiver  and  at  Hell  (latir,  N.  Y.,  772;  N«jwtown  Creek,  N.  Y.,  777;  Buttermilk 
Channel,  N.  Y..7H0;  tJowaniiM  ISay,  S.  Y.,  7H1;  New  York  Harbor,  788;  Raritan  Bay, 
N.  J.,  794;  removing  sunken  vewelH  or  rniftH  olMtructinii;  or  endangering  navigation. 
799. 

Examinations  and  Sukvkym.— Tarrytxiwn  Harbor,  N.  Y.,  800;  for  a  ship-channel 
between  Jersey  City  and  EIHh  iKland,  ^01. 

Hakiu)k  Lines. — Establishment  of  )iarl)or  lim^t  of  New  York  Harbor  and  its  adjacent 
waters,  804. 

APPKNDIX   V. 

REPORT  OF  CAPT.  THOMAS  L.  CASEY,  CORl^  OF  ENGINEERS. 

Improvements.— Sheepshead  Bay,  N.  Y.,H14;  Canarsie  Bay,  N.  Y.,  816;  Snmpawanoa 
Inlet,  N.  Y.,  817;  Arthur  Kill,  N.  Y.  and  N.  J.,  Hl9;  channel  between  Staten  Island 
and  N.  J.,  821;  Passaic  River,  N.  J.,H-24;  Kliwibeth  River,  N.  J.,  827;  Rahway  River, 
N.  J.,  828;  Raritan  Kiver,  N.  J.,  829;  Sonth  Kiver,  N.  J.,  834;  Shrewsbury  River,  N. 
J.,  836;  Keyport  Harbor,  N.  J.,  839. 

Examinations  and  Sukvsy.— East  Rockaway  Creek,  N.  Y.,  840;  Hackensack  River, 
N.  J.,  841. 
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PART    II. 
APPENDIX  G. 

■ 

REPORT  OF  LJEUT.  OOL.  HENRY  M.  ROBERT,  OORPS  OP  ENGINEERS. 

IIPBOVKSCBNTS. — Delaware  River,  Pa.  and  N.  J.,  847;  Philadelphia  Harbor,  Pa,  8G3; 
SdrajlUl  River,  Pa.,  864;  ice* harbor  at  Marcna  Hook,  Pa.,  866;  ioe-harbor  at  the 
kad  «r  l>elaware  Bay,  DeL,  868;  oonstractiou  of  iron  pier  in  Delaware  Bay  near 
LeweB,  Del.,  869;  harbor  at  Delaware  Breakv^dter,  Del.,  871;  Mantua  Creek,  N.  J., 
Sj3;  removal  of  wrecks  from  Delaware  Bay  and  River,  875;  removing  sunken  veaselii 
or  craft  obstractiiig  or  endangering  navigation,  875;  United  States  Commission  ad- 
visoiy  to  the  board  of  harbor  oommi^sioners  of  Philadelphia,  Pa.,  876. 

EXAJOHATIOH. — ^LitUe  Salem  Creek,  N.  J.,  876. 


APPENDIX  H, 

REPORT  OF  WILLIAM  P.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  EN- 
GINEERS, U.  S.  ARMY,  RETIRED. 
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MPBOTKHEXTS. — Maorice  River,  N.  J.,  880;  Wilmington  Harbor,  Del.,  881;  ioe  har- 
bvil  New  Castle,  Del.,  883;  Duck  Creek,  Del.,  885;  St.  Jones  River,  Del.,  887;  Mis- 
piOkn  Creek,  DeL,  889;  Broadkiln  River,  Del.,  890;  inland  water-way  from  Cbinco- 
iHgM  Bay,  Ya,  to  Delaware  Bay  at  or  jiear  Lewes,  DeL,  892;  Broad  Creek, 'Del., 
9H;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  896;  Fairlee  Creek, 
898;  Corsica  Creek,  Md.,  899;  Choptank  River,  Md.,  900;  harbor  at  Cambridge,  Md., 
902;  Poeomoke  River,  Md.,  sS04;  removing  sunken  vessels  or  craft  obstructing  or  en- 
du^jgeiing  naYigation,  905. 

EiiMUTATiONS. — Prime  Hook  Creek,  Del.,  905;  Still  Pond  Harbor,  Md.,  906;  Mabon 
Kver,  DeL,  908;  Wetiptin  River,  Md.,  910;  South  East  River,  Md.,  911;  Occoban- 
nock  (Occohannock)  River,  Va,  913;  Nassawaddox  River,  Va.,  915;  Nanticoke  River 
fiom  Seaford  to  Concord,  Del.,  916;  Warwick  River,  Md.,  918;  La  Trappe  River,  Md., 
920;  Tuckahoe  River,  Md.,  921;  Sassafras  River,  Md.,  924. 


APPENDIX  I. 

REPORT  OF  CAPT.  THOMAS  TURTLE,  CORPS  OF  ENGINEERa 

Impbovemknts. — Patapsco  River  and  channel  to  Baltimore,  Md.,  929;  James  River, 
Va,  934;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
»i2. 

APPENDIX  J. 
REPORT  OF  LIEUT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Norfolk  and  its  approaches,  Va.,  946;  approach  to  Nor- 
folk HarVmr  and  the  United  States  (Norfolk)  navy-yard  between  Lam!)ert's  Point  and 
Fort  Norfolk,  Va.,  949;  Nansemond  River,  Va.,  including  the  mouths  of  Bennettand 
Cbnckatuck  creeks,  950;  Appomattox  River,  Va.,  including  report  of  examination 
and  estimate  of  cost  of  diverting  water  of  river  above  harbor  at  Petersburgh  to  old 
North  Channel,  952;  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  N.  C, 
961;  removing  sunken  vessels  or  craft  obstrncting  or  endangering  navigation,  963. 

EXAXIN'ATJOXS. — For  cutting  of  Hospital  Point,  Va,  964;  Chuckatuck  Creek,  Va, 
968;  Bennett  Creek,  Va,  971;  Hampton  Creek  and  Bar,  Va.,  974. 

Rabbob  likes. — Kstablishment  of  harbor  lines  of  Norfolk  and  Portsmouth  harbors 
and  vicinity,  Va.,  977. 


APPENDIX  K. 

REPORT  OP  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OP  ENOIlfEERS. 

IMPBOYEMENTS. — PotoDiao  River  at  WashiDgton,  D.  C,  983;  reoonatmctum  of  thd  j 
Aqnedact  Bridge  at  Georgetown,  D.  C,  989;  oonstmction  of  bridge  acroas  Eiitm  ' 
Branch  of  the  Potomac  River,  D.  C,  990. 

Examinations. — Eastern  Branch  of  the  Potomac  River,  Md.,993;  South  BnuMsh  «f 
the  Potomac  liiver,  W.  Ya.,  994;  Great  Cacapon  River, W.  Ya.,  995. 

APPENDIX  L. 

REPORT  OF  MR.  S.  T.  ABERT.  UNITED  STATES  AGENT, 

IMPBOVBMENTS. — Pataxent  River,  Md.,  998;  channel  at  Mount  Yemen,  Ya.,  899; 
Breton  Bay,  Leonard  town,  Md.,  1001;  Nomini  Creek,  Ya.,  1003;  harbor  at  entraiMa 
of  St.  Jerome's  Creek,  Md.,  1005;  Rappahannock  River,  Ya.  (including  Urbau 
Creek),  1005;  Totusky  River,  Ya.,  1011;  Mattaponi  River,  Ya.,  1012;  FamuiSsj RLim, 
Ya.,  1013;  York  River,  Ya.,  1015;  Chickahominy  River,  Ya.,  1018;  Staunton  mm, 
Ya.  (from  Pig  River  to  Randolph),  10*20;  Dan  River  between  Madison,  N.  C  and 
Danville,  Ya. ,  1023;  removing  sunken  vessels  or  craft  obstructing  or  endangering  luifi- 
gation,  1025. 

Examinations.— HnlPs  Creek,  Ya.,  1025;  Hunting  Creek  at  its  mouth,  Ya.,  109^  : 
channel  crossing  the  Potomac  River,  irom  Alexandria,  Ya.,  to  the  Maryland  dd% 
1029;  Quantioo  Creek,  Ya.,  1030;  Ware  River,  Ya.,  1034;  Machodac  River,  Ya..  lOSX. 

•  APPENDIX  M. 

REPORT  OP  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

iMrBOVEMENTS. — Roauokc  River,  N.  C.  and  Ya.,  1040;  Pamlico  and  Tar  Riwn,  N.C, 
1044;  Contentnia  Creek,  N.  C,  1048;  Trent  River,  N.  C,  1052;  Neuse  River,  N.  (X, 
1056;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C,  1060;  harbor  at  Beau- 
fort, N.  C,  1066;  inland  water-way  between  Beaufort  Harbor  and  New  River,  N.  C, 
through  Bogue  Sound,  1073;  New  River,  N.  C,  1078;  Black  River,  N.  C,  1081;  Cape 
Fear  Kiver  above  Wilmington,  N.  C. ,  1083;  Cape  Fear  River  at  and  below  Wilmington, 
N.  C,  1089;  Yadkin  River,  N.  C.  1099;  Harbor  at  Georgetown,  S.C,  1102;  Win^ 
yaw  Bay,  S.C,  1106;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1116. 

Examinations. — Swift  Creek,  N.  C,  1116;  Ocracoke  Inlet,  N.  C,  1118;  water-waj 
between  New  River  and  Swansborough,  N.  C,  1124;  White  Oak  River,  N.  C,  11S7; 
Tar  River  from  Tarborongh  to  Rocky  Mount,  N.  C,  1131;  Cape  Fear  River,  N.CL, 
from  Wilmington  to  the  ocean,  with  an  estimate  of  the  cost  of  its  improvement  with 
a  navigable  channel  20  feet  deep  at  mean  low  water,  1132;  Pasquotank  River  above 
the  mouth  of  Turner's  Cnt,  N.C.,  1135;  Mackey'e  Creek,  N.C.,  1137;  Trent  Rim 
from  Trenton  to  Upper  Quaker  Bridge,  N.  C,  1140. 

APPENDIX  K 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OP  ENGINEERa 

Impbovbments. — Charleston  Harbor,  S.  C,  1144;  Lumber  Kiver,  N.  C,  1158;  Mingo 
Creek,  S.  C,  1161;  Clark  Creek,  S.  C,  1164;  Ashley  River,  S.  C,  1166;  Ediato  River, 
S.  C,  1168;  Salkiehatchie  River,  S.  C,  1171;  Little  Pee  Dee  Kiver,  S.  C,  1175  ;  Great 
Pee  Dee  River,  S.  C,  1179:  Santee  River,  S.  C,  1182;  Wateree  River,  S.  C,  1189;  Con^ 
garee  River,  S.  C,  1193;  Wappoo  Cut,  S.  C,  1196;  Waccamaw  River,  N.  C.  and  S.  a, 
1198. 

Examinations. — Broad  and  Saluda  rivers  above  Columbia,  S.  C.  1203;  connect  North 
Edisto  and  South  Edisto  rivers  by  St.  Pierre  and  South  Creek,  S.  C,  1208;  Combahee 
River,  S.  C. :  Examine  whether  the  breaking  of  Bull  River  into  Combahee  River  near 
the  head  of  Bull  River  will  ii\jure  the  navigation  of  Combahee  Kiver,  and  report  a 
plan  for  obstructing  said  break  and  the  cost  thereof,  1211;  Socastee  Creek  from  its 
entrance  into  Waccamaw  River  to  the  brid(;e  at  Socaatee,  S.  C,  1214;  Ashepoo  River, 
8.  C,  from  the  Charleston  and  Savannah  Railroad  bridge,  six  miles  down  the  liver. 
with  view  to  removing  obatractiona  and  shoals  caused  by  sunken  vessels,  1216. 
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APPENDES:  O. 
SEPORT  OF  lAEUT.    O.  If.  OABTEB,  OORFS  OF  ENGINEEBS. 

iMPBOTiifKBTa..— SaTmmiah  Harboi  and  River,  Ga.,  1220:  Sayannali  River,  Ga.,  1237; 
SatannahRiTeraboTeAngiiatai  Gil,  1241;  RomlejMarali,  Ga.,1243;  Altamaha  River, 
Oa.,  1245;  Ooonee  RiTer,  Gil,  1260;  Ocmnlgee  River,  Ga.,  1256;  Bmnswiek  Harbor, 
Ga.,  1263;  Jekyl  Creeik,  Ga.,  1270;  Camberland  Soand,  Ga.  and  Fla.,  1273. 

ExAXiSATioir  A.^n>  Subvst. — Savannah  River,  as  to  vrhether  the  dama^  to  the  Ver- 
iWR>bie  Freahet  Bank  in  1887  mm  caused  by  the  vrork  at  cross-tides,  and  whether  the 
maintenance  of  said  bank  is  eaneptlsl  to  the  saoceas  of  the  work  at  cross-tides,  and 
what  will  b«  the  cost  of  so  oonsfcnicting  said  bank  as  to  confine  the  water  of  said 
river  to  ita  bed,  1282. 

Hakbob  LnrBB. — Establishment  of  harbor  lines  at  Savannah  Harbor,  Gil,  1285;  es- 
teMiwhrnent  of  harbor  lines  at  Bmnswiek  Harbor,  Gil,  1292. 

APPENDIX  P. 

REPORT  OF  CAPT.  WILUAM  M.  BLACK,  CX)RPS  OF  ENGINEERS. 

lMPlOVKiUNTS.^~8t.  John's  River,  FhL,  1298;  Yolnsia  Bar,  Fla.,  1308;  harbor  at  St 

AnfiMtine,  Fla.,  1309;  northwest  entrance  Key  West  Harbor,  Fla.,  1324;  Caloosa- 

^rtdiee  River,  Fla.,  1337;  Pease  River,  Fla.,  1339;  Manatee  River,  Fla.,  1340;  TUnpa 

B^,  FlsL,  1342;  Withlaooochee  River,  Fla.,  1345;  harbor  at  Cedar  Keys,  Fla.,  1347; 

Savanee  River,  Fla.,  1349;  removing  sunken  vessels  or  craft  obstmcting  or  endangering 

aav^ation,  1352. 

ExiXDrATiONS. — ^Homosassa  River  and  bar  at  its  month,  Fla.,  1353;  Crystal  River 

ad  bar  at  its  month,  Fla.,  1355;  Alafia  River  and  bar  at  its  month,  Fla.,  1357;  Ock- 

Iswaha  River  from  ita  month  to  Lake  Griffin,  Fla.,  1360;  St.  Mark's  River  and  bar 

at  ita  month,  Fla.,  1364;  the  channel  between  Tampa  Bay  and  Old  Tampa  Bay,  Fla., 

1388b 

APPENDIX  Q. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE.  CORPS  OF  ENGINEERS. 

IXFBOVEMBXTS. — Apalachicola  River,  Fla.,  Apalachicola  Bay,  Flo.,  1372;  La  Granfj^e 
Bayon,  Fla.,  1375;  Pensacol a  Harbor,  Fla.,  1376;  Choctawbatcbee  River,  Fla.  and  Ala., 
13r<i:  £«cambia  aud  Conecuh  rivers,  Fla.  and  Ala.,  1384;  Flint  River,  Ga.,  i:?'^'); 
Cooaa  River,  Ga.  and  Ala.,  1389;  Chattiihoochee  River,  Ga.,  and  Ala.,  1393;  Talhi- 
po(j«a  River,  Ala.,  1396;  Cahaba  River,  Ala.,  1398;  Alabama  River,  Ala.,  1400;  re- 
moval of  sunken  vessels  or  craft  obstmcting  or  endangering  navigation.  140*2. 

Examinations  and  Survey. — Outer  and  inner  bars  at  Pensacola  Harl>or.  Fla.,  140:3; 
St.  Andrew^s  Bay,  Fla.,  1414;  Chipola  River,  Fla.,  from  its  month  to  Marianna,  and 
Chipola  Kiver  from  its  month  to  Wewabitchka  and  the  *'cnt-off,'*  and  *'  Lee^sSlouj^h," 
mnninfc  from  the  Apalachicola  River  to  the  Chipola  River,  141G;  Flint  River,  Ca., 
Bock  Reefs  at  Albany  and  above,  1420;  Choctawhatchee  River,  Ala.,  for  low- water 
navigation,  1423. 

APPENDIX  R. 

REPORT  OF  MAJ.  A.  N.  DAMRELL.  CORPS  OF  ENGINEERS. 

TypBovEMEXTS.— Mobile  Harbor,  Ala.,  1428;  Black  Warrior  River,  Ala.,  1433;  War- 
rior and  Tombif^bee  rivers,  Ala,  and  Miss.,  1436;  Noxubee  River,  Miss..  1441;  Pasca- 
p>ala  River,  Miss.,  1443;  Biloxi  Harbor,  MiRs.,  1447;  Pearl  Kiver,  Mis.**.,  Ijtftwcen 
Edinbnrf^h  and  Carthage,  1450;  Pearl  River,  Miss.,  from  Jackson  to  Curtliagc,  14')..'; 
Pearl  River,  Miss.,  below  Jackson,  1455. 

EZAMIXATIOKS. — Golf  Port  Harbor,  Miss.,  with  a  view  to  obtaining  a  20-fnot  channel, 
200  feet  vride  to  approach  the  shore  as  near  as  practica))le,  14()0;  HlniT  Creek.  Miss., 
from  its  month  to  toe  head  of  navi^tion,  1461;  Leaf  Hiver,  Mi'^.s.,  from  its  mouth  to 
month  of  Bowie  Cieek  near  the  NevF  Orleans  and  Nortbejistern  Kail  road,  1402;  Chiek- 
ssihay  River,  Miss.,  from  its  month  to  Enterprise,  1463;  Bajon  Chitta  [Bogne  Chitto]^ 
La.,  1465. 
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APPBNDEt  8. 

EEPOBT  OF  CAPT.  W.  L.  FIBK,  CORPS  OF  ENTGINEEBS. 
Inspection. — Improyement  at  the  South  FImb  of  the  Miwiaaippi  River,  1467. 

APPENDIX  T. 
REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

lMPBoyE>nENTS.^Tchefiuicte  River  and  Bogoe  Falia,  La.,  1482;  Tick&w  River  and 
tributaries,  La.,  1483;  Amite  River,  La.,  1484:  Bajon  LaFoorche,  La.,  1485;  Ba; 
Terrebonne,  La.,  1488;  Bayou  Plaqnemine,  La.,  1490;  Bayoa  Coortableao,  I 
1491;  Calcasieu  River  and  Pass,  La.,  1492;  Sabine  River,  La.  and  Tex.,  1494;  Nee 
River,  Tex.,  1495;  Sabine  Pass,  Tex.,  1496;  removing  sunken  vessels  or  craft 
etmcting  or  endangering  navigation,  1500. 

Examinations. — Bayou  St.  John  from  the  head  of  navigation  to  Lake  Pontchartn 
La.,  1500;  Bayou  Terrebonne,  for  continuing  dredging  three  miles  above  Hooi 
La.,  1508;  Bayou  Terrebonne  and  Bayi)u  Black,  La.,  with  the  view  of  openin 
shorter  water-way  between  Mississippi  River  and  Berwick's  Bay,  Tex.  and  M* 
1508;  Atchafalaya  River,  La.,  from  Berwick's  Bay  to  Gulf  of  Mexico,  to  aecox 
channel  of  20  feet  depth,  1510;  harbor  at  Baton  Ronge,  La.,  1511;  Bayou  dea  Glai 
La.,  1512;  Bayou  Manchac,  La.,  1513;  Bayou  Teche.  La.,  vrith  a  view  to  puttini 
locks,  1515;  Tangipahoa  River,  La.,  1527;  month  and  paisses  of  Caloasieu  River,  1 
1527;  Amite  River,  La.,  1528;  Tchefoncte  River  and  Bogue  Falia,  La.,  1520;  T 
&W  River,  La.,  1530;  Bayou  La Fourche,  La.,  from  Donaldsonville  to  the  Gulf,  It 
Bf^rou  Teche,  La.,  from  mouth  to  St.  Bfartinsville,  1532. 

APPENDIX  U. 
REPORT  OF  CAPT.  DAN.  C  KINGMAN,  CORPS  OF  ENGINEERS. 
Securing  mouth  of  Bayou  Plaqnemine,  La.,  from  further  caving,  1533. 

PART   III. 
APPENDIX  V. 

REPORT  OF  MAJ.  O.  H.  ERNST,  C0R1*S  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1535;  ship-channel  in  Gralvee 
Bay,  Tex.,  1548;  Trinity  River,  Tex.,  1557;  BnflWo  Bayoa,  Tex.,  1559;  moutb 
Bra7X)s  River,  Tex.,  15(J3;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1564;  Ann 
Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,  Tex.,  1564;  harbor  at  Brazos  8 
tiago,  Tex.,  15(>H. 

Examinations.— Rio  Grande  Kiver,  New  Mexico,  from  Embudo  to  El  Paso,  Tex.,  11 
for  removal  of  raft  on  Guadaloupe  River,  Tex.,  1577;  mouth  of  Caney  Creek  wl 
it  empties  in  Matagorda  Bay,  Tex.,  1580. 

APPENDIX  W. 
REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERa 

Improvements. — Red  River,  La.  and  Ark.,  1584;  Cypress  Bayou,  Tex.  and  La.,  11 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1596;  Ouachita  Hiver,  Ark.,  above  Camd 
1598;  Bayou  D'Arbonne,  La.,  1599;  Little  River,  La.,  1600;  Bayou  Bartholom 
La.  and  Ark.,  1601;  Bayou  Bccuf,  La.,  1603;  Tensas  River  and  Bayou  Macon,  1 
1605;  Bayous  Rondeway  and  Vidal,  La.,  1606;  Big  Black  River,  Miss.,  1608;  Ya 
River,  Miss.,  1609;  Tchula  l^ke,  Miss.,  1612;  Tallahatchee  River,  Miss.,  1613;  Stoe 
Bayou,  Miss.,  1615;  Big  Sunflower  River,  Miss,,  1617;  Big  Hatohee  River,  Tei 
1618;  Forked  Beer  River,  Tenn.,  1621;  water-gauges  on  the  Mississippi  River  and 
principal  tributaries,  1624. 

Examinations. — Bogue  Phalia,  Miss.,  especially  the  part  known  as  the  Narrows,  16 
Bayon  Dorcheat,  La.,  from  Lake  Bistenaa  to  the  ArkauKis  line.  16;{0;  Onachita  Ri^ 
La.  and  Ark.,  from  its  mouth  to  ^ead  of  navigation,  to  determine  the  advisabi 
and  probable  cost  of  its  permanent  improvement,  1631. 
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APPENDIX  X. 
REPOBT  OP  CAFT.  H.  S.  TABEB,  CORPS  OF  ENGINEEBa 

IXPBOVXMSSnB.— Bed  Riyer  aboTO  Fulton,  Ark.,  1639;  Little  Red  River,  Ark.,  1641 
remoTlxig  obetmctLpna  in  ArkftnMW  River,  Ark.,  1643;  Arkansas  River,  Ark.,  1647 
Petit  Jeu  River,  Ark.,  1662;  Fonrche  River,  Ark.,  1654;  White  River,  Ark.,  1655 
CmdMt  River,  Ark.,  1659;  Black  River,  Ark.  and  Mo.,  1660;  Black  River,  Mo ,  1662; 
SL  Franda  River,  Ark.,  1664;  Si.  Francis  River,  Mo.,  1666;  Little  River,  Mo.  and 
Ark.,  1668. 

APPENDIX  Y. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENOINEERa 

bf  PBOTEMKNTSL — Removing  snags  and  wrecks  from  the  Mississippi  and  Missonri  rivers, 
1671;  Missiasippi  River  between  the  Ohio  and  Illinois  rivers,  1673;  Gasconade  River, « 
Mo.,  1703;  Oaage  River,  Ma,  1705. 

ExAMDTATioNS. — Grand  River,  Mo.,  1709;  St  Lonis  Harbor,  Mo.,  1711;  Missouri 
River  m%  Miami,  Mo.,  1713. 

APPENDLX  Z. 

REPORT  OF  CAPT.  E  H.  RUFFNER,  CORPS  OF  ENGINEERa 

IXPWVEMBXT. — Mississippi  River  between  the  Des  Moines  Rapids  and  the  month  of 

the  Illinois  River,  1717. 
ExAJtiKATioN. — Clarksville  Harbor,  Mo.,  1722. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

iMrsovEMENTS. — Operating  snag-boats  and  dredge-boats  on  the  Upper  Missisnippi,  1726; 
Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids,  1731 ;  Des  Moines  liapids, 
Misti^issippi  River,  1767;  operating  and  care  of  Des  Moines  Rapids  Canal,  1772;  dry- 
dock  at  Des  Moines  Rapids  Canal,  1776;  harbors  of  refage  on  Lake  Pepin,  at  Stock- 
holm, Wis.,  1777. 

Examinations. — Moline  City  Harbor,  HI.,  1777;  Mississippi  River,  the  main  slough 
at  Hamilton,  111.,  to  the  end  of  securing  a  good  and  sufficient  steam-boiit  landing  at 
that  point,  1781;  Mississippi  River  at  and  near  the  head  of  l^eaver  Island  at  Clinton, 
Iowa,  to  determine  what  is  necessary  to  remove  the  sand-bars  there  formed  and  form- 
ing, so  as  to  make  navigable  and  protect  the  entrance  to  the  Western  Channel,  and 
the  channel  itself  that  runs  between  Beaver  Island  and  the  Iowa  shore,  17ti4« 

APPENDIX  BB. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERa 

Impeovements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  17H7;  reservoirs  at 
headwaters  of  Mississippi  River,  1791 ;  Chippewa  River,  including  Yellow  Banks,  Wis., 
1791;  St.  Croix  River,  Wis.  and  Minn.,  1798;  Minnesota  River,  Minn.,  1803;  Red 
River  of  the  North,  Minn,  and  Dak.,  1806;  surveys  for  reservoirs  at  the  sources  of 
the  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  Rivers,  1809;  Yellowstone  River, 
Mont  and  Dak.,  1809. 

Examinations. — Ice-harbor  at  or  near  Bismarck,  Dak.,  on  the  Upper  Missouri  River, 
1810. 

APPENDIX  O  G. 

REPORT  OF  LIEUT.  COU  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvements.— Tennessee  River,  1819;  French  Broad  River,  Tenn.,  1831;  Hia- 
wassee  River,  Tenn.,  1833;  Clinch  River,  Tenn.,  1835;  Cumberland  River,  Tenn.  and 
Kv.,  1837;  South  Fork  of  Cumberland  River,  Ky.,  1846;  Cauey  Fork  River.  Tenn., 
1847. 


^        r    "if  21    KZ^SILL  ODBPS  OF  ENGINEE 


'.:~^.  1  -T".  ^icg  fc.  n  lai  art  of  Davis  lalaod  Dam,  0 

Lir—   ":-=r.    w      L    lai  r**.    I  ?** :  optratme  and  care  of  1 

-=i^--^  I;— -r.  :-^I     *_-*rir:2T  L:Ter.  Pa.,  1385:  dam  at  He 

■r     — ~     L-^-zurznir  Lz  r.;  iii   f  Miakingom  River,  Ohio.  It 

.•'■•     rntsTuniir  iai  Skrt  :<:  u.«  locksand  damson  the  U 

T  E"     i-^::--.m.:^  _5Zt     :>::5.   Mosonzahela   River  ih 
-  -      ':=«.'  i^-zz    ^    •  &^  1  z<.:: ;  M:is'gingiim  River,  Ohio^  t 


i::f  fT::53"iT.  oj^^s  or  engixeers. 


•■—    •' 


>.  Zj     :.-:3:  Indiana  Chute,  Falli 
I :  "ir*  :l"  zztt  Zj:-.*t-.1".*  and  Portland Ciuial,  IS 
"."i.'a  iL'Ttr   IifL,  l^JT. 


:     :  "::»:.-.>  Tr5:n.r.  o:-:i?5  or  ExoixEEKa 

^    c  fc-.,  T  r.*  ~i  "f-   "*"    '*'    -^J     >;r2r2^  and  careof  lockii 
•  ,    .  %  :u  ■:    :•     -■    '"ik     -•*>=■  i-t  rii^er.  W.  Va.,  1955;  Gao 

^     .    7    V    ;  Xn     ,'.  .      :-7.:S  O?  ENGIXEERS. 


'^■*.     -.  .V    V      ^.■•-■-  v"^:^f  :>>■-"  '•  riiierille,  on  the  Loi 


v*>^    ^  ^.  .NN.  O.^^'^^  OF  ENGINEERS. 

V..S.-.  >.  .-     '■  '■     ■:■■■••■■'■•  at  Ajrate  P^y.  Mi 
u  *.    *  '*"-'^-   ^..      >.  vr  A-  S.v.-i:.  :   :ayar..i  St.  Louis  I 

■«.  \     ■     *  .'^     *    >i  ;v.  s'.  • ■.  .»„oj.  .iiiin..  -ui:^,  z» 

iw'-*-*'     *  =^    -"           ^  V.  ::    '::..:V'>r  of  reiuije  at  Gi 

;     ^.v.   «   Vv.v 

V^  ^  ^^    x^,^:  .  :^  ^«:v:^  ch:^::"el  to  depth  o 

"*"    V^*--*'    '^'"^^**     '^.    v./... -v::.  «--:»i^li*iinient  01  ha 


coRTmna  xvii 

■  ■  ■    .    .       I    •      ■       ■   •  *      - 1  ■     ■  - 

.  ■  '    ■  ■        "  \  .  •    : 

AFPBHDIX  IL 

SEFon  OP  maj:  ohableb  e.  l.  a  davis^  corps  of  enoikeebb. 

.— Mttiitetlqiw  Harbor,  Mioli.,  8049;  Oadar  Bltw  Hnbor,  MldL,  %M8; 

HwlMW,  MidL  and  Wis.,  2044;  Oomto  Harirar,  Wla.,  9046;  FMMaakaa 

w^  Via.,  Qfwn  Bay  Haibor,  Wis..  9040;  harbor  <^  raflifle  at  CQtnuiea  of  Sliv 

Biv  CSknal,  ma.,  9051;  Ahiumeo  Harbor,  Wla.,  9053;  Kewanaeo  Harbor,  Wi&, 

Tm  RtYoia  Harbcr.  Wla.,  905B:  Manitowoo  Harbor,  Wfai,  9000;  SbebogriMi 

Wli.,  9063;  Fort  Wariiliifftoii  Harbor,  Wis.,  9065;  harbor  of  roftigB  at  KU-  . 

BBf ,  Wla.,  9067;  MilwaAea  Harbor,  Wi&,  9079;  Baoiiie  Haibor.  Wla.,  9076; 

'WM»«*UMbor,Wii.,9079;  WaukeouiHarbor,  HL,  9061;  Fox  and  WlaoondnBiTOia, 

-Wl^9066;  opanrtjwgapdcaioqf  lo&aaiiddaiBaoiithogVttBtTer,  W1&,  900& 

rAZimraL— CniwviUa  CSraak,  Hanitowoc  Oonntf.  Wis.,  9109;  Eeoosba  Haibor, 
Wia.y  iw  vaAifla,  9103;  Ooonto  Harbor,  Wi&,  channel  16  feet  dssp  and  75  ftefe  wida 
froa  picfa  to  first  oontoor  in  river  at  Spies  Slon^  9106;  fiadna  Harbor,  Wla.,  an- 
taiUlng  and  deepening  channel,  2106L 

APPENDIX  J  J. 

BEPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENQINEEB& 

rEMBKTSL— Chicago  Harbor,  m.,  2110;  OftlnmetHarbor.IlK,2116;  Illinois RiTcr, 
BL,  9190;  C^amet  River,  111.  and  Ind.,  2142;  locaUon  of  Illinois  and  liississippi 
QHl914a  ^ 

tBUHiVATi03r& — Grand  Calumet  RiTor,  Ind.,  beginning  one-half  mile  east  of  Ham- 
.HBd  and  thence  eastward  to  Lake  Michigan,  2151 ;  canal*way  connecting  the  waters 
if  laloe  Michigan  with  the  Cakimet  River,  beginning  at  a  point  on  the  Cunmet  RiTor 
IbUs  east  of  Hammond,  Ind.,  and  mnning  due  north  to  Berry  Lake  and  thence 
fkmtL  the  eastern  waters  of  said  Berry  Lake,  thence  northeast  to  Lske  Michigan,  9154;  ^ 
Bkij  Lake,  Ind.,  forming  a  natural  harbor  of  refuge,  2157;  Grand  Calomet  Ei^er,  * 
BL,  915a 

APPENDIX  K  K. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OP  ENGINEERS. 

teBOVKMEKTB. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2164;  Fiank- 
fKt  Haibor,  Mich.,  2167;  harbor  of  refuge  at  Portage  Lake,  Mich.,  2168;  Bfanistee 
Harbor.  Mich.,  2171;  Lndington  Harbor,  Mich.,  2173;  Pent  Water  Harbor,  Mich., 
9t76;  White  RiTer  Harbor,  Mich.,  2179;  Muskegon  Harbor,  Mich.,  2181;  Grand 
HatCD  Harbor,  Mich.,  2184;  Black  I^ke  Harbor,  Mich.,  2187:  Sangatack  Harbor, 
JBdL,  2189;  South  Haven  Harbor,  Mich.,  2191;  St.  Joseph  HarW,  Mich.,  2194;  St 
icssph  RiTer,  Mich.,  2196;  Michigan  City  Harbor,  Ind.,  2197. 

JEZAMTHATiONa — Saugatuck  Harbor,  Mich.,  to  obtain  channel  of  navigable  width  with 
amUiimnm  depth  of  15  feet  and  reconstructing  piers,  2202;  Grand  River,  ^licli.,  from 
Gmnd  Rapids  to  I^ke  Michigan,  for  channel  of  navigable  width,  minimum  depth  of 
10  feet,  2206. 

PAllT    IV. 

APPENDIX  L  L. 
REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

IxreovKMSHTa.— St.  Mary's  Falls  Canal  and  River,  Mich.,  2210;  operating  and  care  of 
8L  Mary's  Falls  Canal,  Mich.,  2223;  dry-dock  at  St  Mary's  Falls  Canal,  Mich.,  2237; 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  2238;  harborat  Cheboygan,  Mich.,  2243; 

(btrfoor  at  Thunder  Bay,  Mich.,  2245;  harborat  An  Sable,  Mich.,  2247;  Saginaw  River, 
Kich.,  2248;  harborof  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2254;  mouth  of  Black 
Siver,  Mich.,  2259;  St.  Clair  FUits  Canal,  Mich.,  2260;  operating  and  care  of  St.  Clair 
Fbta  Canal,  Mich.,  2263;  Grosse  Point  Channel,  Mich.,  2267;  Clinton  River,  Mich,, 
ttO;  Detroit  River,  Mich.,  2272;  Rouge  River,  Mich.,  2274. 
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MAJ.  MILTON  B,  ADAMS,  CORPS  OF  ENGINEERS— Contiuiied. 

■  AN'D  SL-BViE7S.^Lake  (xeorj^,  N.  Y.,  with  view  of  placine  baoja  and 

mnel,  2454;  Rwanton  Harbor,  Vt.,  as  to  what  changeM  are  necessarv  in 

'Vement,  2155;  Platt^bur^^hf  N.  Y..  for  exteu-iion  of  3U0  feet  on  north 

•rcAkwater,  245S;  Salmon  iiiver,  N.  Y.,  from  railroad  bridge  at  Fort  Ctov- 

;.•>.■  iat^rnational  line,  '2\G\)\  shoals  between  the  Sister  Island  and  the  orons- 

n  St.  Lawrence  River*  N.  Y..  24'{i;  Great  Chazy  River,  from  its  mouili  on 

■i.iplain  to  Chimplain  Village,  N.  Y.,  2461. 

APPENDIX  Q  Q. 

"PORT  OF  MAJ.  W.  H.  H.  BENYAUUD,  CORPS  OF  EXGIXEERS. 

K^niN-TS. — NapaKiver,Cal.,  2467;  Oakland  Harbor,  Cal.,  2 46S;  Redwood  Har- 

-  t.al..  2472;  San  Loais  Obispo  Harbor,  Cal.,  247:i;  Wilminj^ton  Harbor,  Cal.,  2474; 

.  !>ie-;«)  HarlK)r.  Cal.,  2474;  San  Fnincisco  Harbor,  San  Pablo  and  Suisun  bays, 

.  t^  of  Carquinez  and  months  of  iSucraraento  and  San  Joaquin  rivers.  Cal.,  2478. 

!i  N.ATioxs. — San  Buenaventora  Harbor.  Cal.,  2479:  San  Simeon  May,  Cal.,  248(»;  Col- 

M<:o  River  l)et ween  Camp  Mojave  and  the  point  where  the  boundary  line  between 

•  vd'ia  and  Utih  Territory  intersects  said  river,  including  the  river  between  Camp 

.'I'jjLive  and  El  Dorado  Cafion,  Ariz.,  2481. 

APPENDIX  R  E. 

REPORT  OF  MAJ.  WILLIAM  11.   HEL'ER,  CORPS  OF  ENGINEERS. 

IJfPBiiviaiEN'TS. — San  Joaquin  River,  Stockton  and  Mormon  Slonghs,  Cal.,  24i?4;  Moke- 
iamne  River,  CuL,  24>$5;  Sacramento  and  Feather  Rivers,  Cal.,  24Sfi;  Petal nmu  Creek, 
CaL.  24'38;  Hnmljoldt  Harbor  and  Bay,  Cal.,  24J)(). 

EiiMix.\Tioss, — Eel  River,  Cal.,  entrance  and  inside  bars  to  head  of  navii»ation,  2493; 
Klamath  River,  C-al.,  entrance  and  inside  bars  to  head  of  navigation.  2195;  as  to  the 
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low  tide  to  a  distance  4,550  feet  seaward.  It  had  also  been  connected 
with  the  shore  at  A  by  a  wall  of  ordinary  riprap  1,100  feet  long,  sloping 
gradually  downward  to  the  level  of  the  groand,  which  at  A  was  about 
6  inches  above  mean  low  tide. 

The  work  of  extending  the  jetty  seaward  was  continued  until  July  17,  - 
when  it  was  suspended  for  want  of  funds.  Additional  funds  having 
been  provided  in  the  river  and  harbor  act  of  August  11, 1888,  work  was 
resumed  October  15, 1888,  under  a  new  contract  dated  October  13, 1888, 
with  A.  M.  Shannon  &  Co.  During  the  year  a  shore  branch  A'  A  8 
464  feet  long  was  constructed  to  connect  the  former  work  with  the  rel- 
atively high  ground  upon  which  Galveston  is  built.  It  was  not  entirely 
finished.  The  object  of  this  work  is  twofold,  viz,  to  furnish  a  secure 
anchoring  point  for  the  south  jetty,  and  ateo  to  improve  the  Galveston 
Channel.  The  jetty  was  also  extended  seaward  a  distance  of  about  900 
feet  which  was  finished,  and  about  200  fe«t  more  which  was  not  finished. 
The  trestle  and  railway,  by  means  of  which  the  material  is  carried  to  its 
place,  was  built  to  a  distance  of  ^^,175  feet  in  advance  of  the  unfini^ed 
work.  The  total  length  of  jetty  now  constructed  is  15,200  feet,  of  which 
9,564  feet  is  in  the  shore  branch  and  the  remaining  5,636  feet  is  sea- 
ward of  the  point  B.  Over  much  of  this  distance  it  is  not  entirely  fin- 
ished, but  it  constitutes  f(»r  most  of  the  distance  quite  an  effective  bar- 
rier to  the  flow  of  water.  '±he  total  length  of  the  railway  upon  the  crest 
of  the  jetty,  including  that  built  upon  the  trestle  in  advanceof  the  stone- 
work, is  17,375  feet.  ' 

By  the  terms  of  the  contract  it  was  to  have  been  completed  on  or  be- 
fore June  30,  1889,  but  at  that  time  it  was  only  about  two-fifths  done. 
The  time  has  been  extended  to  December  31,  1889,  all  additional  ex- 
pense caused  to  the  United  States  by  the  extension  to  be  deducted 
from  the  sums  due  or  to  become  due  the  contractors.  It  is  expected 
that  a  further  gulfward  extension  of  about  1  mile  will  be  made  undetjl 
this  contract.  1| 

A  resurvey  of  the  entrance  was  made  in  May  and  June,  from  whiol 
the  accompanying  map  has  been  constructed.    The  contours  of  1888  h«9\ 
also  been  placed  upon  the  map,  by  means  of  which  a  comparison  .be 
tween  the  surveys  of  1888  and  1889  can  be  made  and  the  changes  notec 
which  have  occurred  during  the  year.    The  effect  of  the  new  work  U 
perceptible.    The  channel  depth  upon  the  outer  bar  is  found  to  be  U^ 
feet,  and  that  upon  the  inner  bar  21  feet,  both  at  mean  low  tide,  whidf 
are  in  both  cases  an  increase  of  6  inches  during  the  year.    The  distamM 
across  the  outer  bar  from  24  feet  inside  to  24  feet  outside  has  diminishci 
from  14,100  feet  to  13,500  feet,  a  difference  of  600  feet,  or  about  4  per 
cent.    The  distance  from  18  feet  inside  to  18  feet  outside  has  diminished 
from  7,180  feet  to  6,340  feet,  a  difterence  of  840  feet,  or  nearly  12  per 
cent.    There  has  been  no  important  change  in  the  outer  face  of  the 
bari    There  has  been  some  advance  of  the  30-foot  curve,  but  the24-foofe 
and  18-foot  curves  are  almost  identical  with  those  of  last  year.    The<dd 
mattress  jetty  has  continued  to  deteriorate.    The  average  depth  over  the 
outer  5,000  feet  of  it  is  10  feet,  which  is  a  farther  subsidence  of  1.74  feet 
during  the  year.    Nearer  shore  there  has  been  little  or  no  further  sub- 
sidence. 

The  record  of  the  self-registering  gauge  kept  at  the  Government  wharf 
shows  that  the  level  of  mean  low  tide  during  the  past  year  has  been 
about  5  inches  higher  than  the  level  fixed  for  that  plane  in  1872,  which 
level  has  been  used  in  all  official  reports.  Consequently  the  depth  avail- 
able for  vessels  crossing  the  bar  has  been  5  inches  greater  than  the 
depth  referred  to  in  the  old  plane  of  reference.    Upon  tbis  baais  the. 
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Ah$traot  of  propoaaU  far  building  a  jetty  at  the  entrance  to  GfoZoefton  JETor^or,  Texu^  !•• 
eeived  in  response  to  advertisement  Hated  August  21, 18^,  and  opened  JSeptemker  fiO,  UBtl^ 
by  Maj.  0,  n,  Ernst,  Corps  of  EngineerSj  at  Galveston,  Tex. 


Blocks 

Blocks 

^0. 

Name  and  address  of 
bidder. 

Riprap, 
105,000  cu- 
bic yards. 

stone  1  to 

2  ton  each, 

8,000  cubic 

yards. 

stone'2to6 

ton  each, 

23,000  cubic 

yards. 

RaUway, 

18.600  Unear 

fetrli. 

Rails.  8.000 
linear  fiMt 

Ai--t 

Pr.eu.yd.* 

Pr.cu.yd. 

iV.ctt.yd. 

Pr.Jt 

Fr.fL 

1 

A.  tf .  Shannon  A.  Co., 

GalvfBton,  Tex 

$2.08 

$4.30 

$4.30 

$3.26 

$LO0 

¥»,m 

2 

G.  W.  Burkett,  Psles- 
tiue,  aufi  T.  C.  Strib- 

linfE,  Brenhani,  T«x.. 

2.80 

i.40 

4.50 

8.80 

.80 

M^Oi 

8 

Louisiana  Jetty   and 
Lighting  Cuinpany, 
New  Orleans,  La 

&55 

4.33 

4.88 

8.10 

.70 

m^m^ 

4 

Kicker,    Lee    A,  Co., 

Galveston.  Tex 

2.06 

8.43 

4.12 

*30.07 

•7.M 

^^Vf  s^t 

5 

Samael  W.Swift, Gal. 

veston.  Tex 

2.21 

8.85 

4.25 

8.60 

LOO 

4U»1I» 

*  After  bids  were  opened  Messrs.  Rioker.  Lee  it  Co.  stated  that  their  fignres  fbr  rallwAj 
were  clerical  errors,  and  should  have  read  $3.00  per  foot  for  railway  and  73  cents  per  foot  for 

No.  1,  lowest;  aooeptance  recommended. 


bkport  of  first  lieutenant  william  c.  langfitt,  corps  of  xnoimubbft. 

United  States  Engineer  Offiob, 

Galveston,  Tex.,  Ju^  t,  1880. 

Sir  :  I  have  the  honor  to  snbmit  the  following  progress  report  on  the  saldoet  «f  tbt. 
tides  and  tidal  records  of  Galveston  Bay. 

I  was  placed  in  charge  of  these  records  abont  the  middle  of  October,  1888.  Al  Ihfo 
time  the  plotted  records  were  abont  four  months  behind  the  rolla  as  tak^n  from  the 
tide  gauges.  After  familiarizing  myself  with  the  mode  of  plotting  and  the  nooo— ij 
data,  my  lirst  efforts  were  directed  to  bringing  them  up  to  date. 

Other  duties  have  interrupted  the  plotting  and  study  of  the  records,  among  which 
may  be  mentioned  the  survey  and  examination  of  the  bank  of  the  Rio  Grande  River 
in  the  vicinity  of  Fort  Brown,  Tex.,  in  November  and  December,  188d,  and  the 
survey  of  Galveston  Harbor  and  Entrance  in  May  and  Jnne,  1^^.  There  was  also  a 
delay  of  a  month  in  the  arrival  of  the  lithograph  sheets  upon  which  the  veoorda  an 
reduced  during  which  no  plotting  could  be  done. 

All  of  the  gauges  have  been  visited  by  me  at  least  once  and  some  of  them  oftener. 
I  regard  it  as  very  desirable  that  they  should  be  visited  at  least  once  every  month, 
and  oftener,  if  practicable,  to  insure  that  they  are  working  properly,  and  that  the 
clocks  are  set  correctly.  Hence  it  is  to  be  regretted  that  some  means  of  oommnniMh 
tion  with  the  distant  gauges  is  not  in  possession  of  this  office. 

Owing  to  the  experience  gained  during  the  preceding  year^  the  recorda  as  a  whole 
have  been  more  satisfactory.  The  defect  in  the  **  fixed  pencil  holder,"  mentioiied  by 
Lientenant  Ziuu  in  his  report  of  last  year,  has  been  corrected  b^  the  snbstitotion  of 
a  new  one  on  each  gauge.  They  are  so  constructed  that  by  placing  small  weights  on 
them  any  desired  constant  pressure  of  the  pencil  on  the  paper  can  be  obtained.  A 
little  care  thus  gives  a  uniform  distinct  line. 

The  manner  of  plotting  the  records  Has  been  described  in  the  report  of  Lientenant 
Zinn  mentioned  above. 

About  the  middle  of  October,  18H8,  finding  that  the  gan^  at  the  GoreniBMBt 
wharf  was  not  working  properly,  I  had  the  float  tube,  which  was  of  oaat-iroDy  4 
inches  in  diameter,  raised.  It  was  found  to  be  so  badly  eaten  by  galvanic  action  aa 
to  bo  unfit  for  further  use,  and  I  decided  to  replace  it  by  a  wooden  coppered  inbe  of 
about  6  inches  by  6  inches  inside  dimensions,  which  were  snited  to  another  larger 
float  then  on  hand,  the  increase  in  diameter  being  advantageons.  The  float  was 
attached  to  a  brass  ribbon  which  wound  or  unwound  from  the  slotted  rim  of  a  wheel. 
It  is  evident  that  as  the  ribbon  wound  or  unwound  the  diameter  ofthe  wheel  changed, 
thus  givint;  a  constantly  changing  scale  of  heights,  not  indicated  in  any  manner  on 
the  paper  roll.  Hence  if  these  were  plotted  on  the  uniform  scale  of  one-half  inch  to 
the  foot  an  (.>rror  would  be  introduced.  Upon  investigation  this  error  wasfbnnd  to  bo 
about  6  per  cent,  of  the  total  height,  that  is,  in  a  tide  of,  say, 5  feet  liae  the  plotted 


APPENDIX   y — ^ijEPOBT  OF  MAJOB   ERNST. 


1539 


iMfltd  woald  show  only  4.6  fiset.  As  there  wm  in  the  office  another  inatmment  of  a 
■Mb  of  1  inch  to  the  foot,  and  without  this  defect,  it  was  placed  in  order  and  then 
•el  op  in  place  of  the  old  one. 

The  gauges  now  in  use  are  aO  of  the  same  scale  of  1  inch  to  the  foot  and  honr,  ex- 
eept  the  bar  gauge,  whose  scale  is  one-tenth  of  a  foot  to  a  foot  rise. 

Tht  bar  gauge  until  September,  188d,  had  a  pendulum  clock.  The  clock  was  fre- 
qasBtlj  stopped  by  vibratious  of  the  tide-gauge  building,  this  causing  much  loss  of 
neord.  Dnrinff  September  the  clock  was  removed  and  altered  to  a  spring-balance 
one,  under  the  direction  of  Mr.  H.  C.  Ripley,  assistant  engineer.  The  gauge  was  not 
pat  in  working  order  again  until  early  in  February,  1889,  since  which  time  a  great 
UBproTemeut  has  been  shown  and  much  good  tidal  record  obtained. 

ui  plotting  these  records  it  became  desirable  to  see  whether  the  sero  of  the  staff 
fuge  had  not  changed  its  position.  A  comparison  with  the  Government  Wharf 
sscord,  made  in  the  usual  manner,  showed  that  the  sero  line  of  all  records  plotted  dnr- 
ifig  lb68  should  be  lowered  nine  one-hundredtbs  of  a  foot. 

This  method  of  deducing  the  reading  of  the  zero  of  one  gauge  at  mean  low  tide  of 
iBother  is  not  satisfactory  when  the  gauges  are  so  far  apart.  As  it  is  proposed  dur- 
iBff  the  enaning  year  to  connect  all  the  gauges  by  a  line  of  precise  levels,  this  fact 
wul  then  be  obtained  independently  of  such  comparisons  and  enable  all  observations 
to  be  reduced  to  the  plane  of  mean  low  tide  of  any  desired  location. 

Hie  records  so  far  accumulated  are  of  insufficient  extent  for  a  proper  determination 
of  the  tidal  movements.  There  are  especially  lacking  observations  on  the  velocities 
tod  directions  of  the  tidal  currents  at  the  entrance  and  throughout  the  bay.  The 
^nxe  on  the  bar  has  an  apparatus  attached,  designed  by  Mr.  Ripley,  assistant  engi- 
neer, intended  to  show  the  direction  and  velocities  of  the  currents  at  that  point.  It 
if  hoped  that  when  the  records  from  it  are  satisfactory  and  sufficiently  extended 
tome  light  may  be  thrown  upon  this  subject. 

I  have  devoted  some  time  to  the  study  of  the  records,  the  results  of  which  are  given 
below.  The  lecord  for  the  bar  gauge  extends  from  April,  1888,  to  September,  1888, 
sod  is  much  broken.  For  the  other  gauj^es  the  records  extend  from  May,  1887,  to 
December  31,  1888,  but  they  are  also  very  incomplete.  It  may  be  well  to  state  that 
daring  the  three  or  fonr  davs  when  the  moon  has  her  greatest  declination  there  is 
developed  bnt  one  tide  per  clay ;  for  the  same  length  of  time  near  the  nodes  there  are 
devetoped  two  tides  of  much  smaller  fluctuation.  These  are  called,  respectively,  the 
great  declination  and  small  declination  tides.  The  tides  connecting  these  I  nave 
called  the  intermediate  declination  tides. 

In  the  following  table  is  given  the  reference  of  the  plane  of  mean  low  tide  at  each 
gauge  to  the  plane  of  mean  low  tide  to  Galveston,  as  previously  determined;  also  the 
rise  and  fall  of  the  tide  at  the  gauges,  for  the  tides  of  the  moon's  greatest  decliua- 
tioo,  least  declination,  the  intermediate  tides,  and  mean  of  all  tides : 

Tablb  L-^Bise  and  fall  of  tide. 


Plane  of  M. 

L.  T.  above 

establiHhed 

Location  of  gaage. 

nlane  of  M. 
L.  T.  at  Gar- 

G.D.T. 

aD.T. 

LD.  T. 

M.  T. 

rrnment 

Wharf. 

Feet. 

F««L 

Feet 

Feet. 

Bu        

+0.2d5 

+0.42 

2.37 
1.53 

1.19 
0.63 

1.67 
1.200 

LOO 

ti4^eninM;Dt  Wharf 

1.034 

IWloTer 

+0.28 

1.34 

aTO 

1.11 

1.04 

Morxao'ft  Point 

+0.58 

0.82 

0.45 

0.60 

0.61 

KmimI  Point 

+0.52 

0.77 

0.45 

0.71 

0.65 

The  above  table  presents  several  facts  of  peculiar  interest.  The  first  is  the  appar- 
ent elevation  of  the  plane  of  mean  low  tide  at  Govenimeut  Wharf.  This  amount 
((r.42)  is  far  beyond  the  limits  of  any  error  that  may  have  been  iiiaile  in  deteniiiuing 
it.  The  plotted  records  and  the  rolls  as  they  came  from  the  gauges  h:ivo  been  exam- 
ined, but  no  error  found  in  them.  An  examination  of  the  wind  reconl  during  the 
period  of  high  low  waters  may  throw  some  light  on  the  subject.  A  redetermination 
of  the  zero  of  the  stafi' gauge  of  the  Government  Wharf,  compared  to  the  B.  M.  on  the 
Heudley  building,  was  made,  but  it  was  found  to  be  practically  unchanged.  This 
bench-mark  reads  6.879  above  the  M.  L.  tide  as  established  from  the  observation  of 
l87a-'73. 

The  Mcond  is  the  fact  that  the  plane  of  mean  low  tido  at  Rollover  is,  for  the  period 
embraced, 0^.14  lower  than  the  plane  of  mean  low  tide  at  Galveston,  and  that  the 
mean  fluctuation  at  that  point  is  slightly  greater  than  at  Government  Wharf.     UoU- 
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oyer  is,  approxtmatelyy  30  miles  from  the  bar  gauge  at  the  bottom  of  a  shallow  bay 
obstmoted  by  a  reef  across  its  entrance,  while  Govemmeot  Wharf  is  only  6}  miles. 
These  resalts  were  therefore  entirely  anexpected.  The  shape  of  East  Bay,  in  whiph 
Rollover  is  sitaated,  may  possibly  affect  the  flaotaation,  as  it  is  of  fannel  shape. 

It  will  be  noticed  also  tnat  at  all  of  the  gauges  the  plane  of  mean  low  tide  is  above 
that  assumed  at  Galveston.  The  amount  at  the  bar  (0'.29)  may  perhaps  be  partially 
accounted  for  by  the  imperfect  comparison  of  the  gauges.  The  amount  of  the  eleva- 
tion at  Round  Point,  and  at  Morgan^s  Point,  is  larger  than  expected.  Whether  in  the 
ftiture  the  plane  of  mean  low  tide  at  Government  Wharf  will  fall  to  what  it  has  here- 
tofore been  assumed,  and  whether  also  the  planes  at  the  other  places  will  be  lowered 
proportionally,  can  onl^  be  determined  by  luture  observations. 

A  partial  determination  of  the  de&y  in  time  of  high  and  low  water  referred  to  the 
bar  gaoge,  is  given  in  the  following  table,  together  with  their  approximate  distance 
from  that  point : 

Tablb  II. — Delay  in  high  and  low  water  from  the  bar  gauge. 


Location  of  gauge 


OoYemment  wharf, 

Bollover 

Morgan's  Point 

Bound  Point 


Distance 
firombar. 


MiUt. 
6.25 
30. 

80.75 
85.60 


Delay  in  houB.. 


High 
water. 


1.43 
4.8 
7.1 
7.0 


Low 


1.49 
fi.8 

e.8 

6u8 


The  amounts  of  these  delays  in  the  cases  of  the  last  three  gauges  has  raised  the 
question  whether  the  upper  bay  above  Red  Fish  Bar,  and  East  Bay  back  of  Hannah's 
Reef,  added  materially  to  the  effecti  ve  tidal  flow  back  and  forth  over  the  bar.  The  solu- 
tion of  this  question  is  important,  and  to  help  determine  it  three  new  gaugt-s  have 
been  ordered,  one  of  which  will  probably  be  placed  near  to  and  above  Red  Fish  Bar. 
A  second  will  be  placed  near  to  and  below  the  same  bar,  while  the  third  will  be  placed 
near  to  Hannah's  Reef.  These  gauges  have  been  received  and  are  in  operation  on 
the  Government  Wharf  for  the  purpose  of  testing  and  adjusting  them  before  pattinir 
them  up  in  their  permanent  place.  The  records  of  these  gauges,  it  is  thought,  wiQ 
throw  much  lisht  on  this  question  and  the  one  at  Hannah's  Reef  may  help  to  explain 
the  unexpectedly  large  fluctuation  at  Rollover.  It  may  be  of  interest  to  state  in  this 
connection  that  during  a  "norther"  on  January  28.  1889,  the  tide  Just  above  Red 
Fish  Bar  at  the  light-house  read  1.3  feet,  and  atHalnqoon  light-house  the  same  tide 
read  3.1  feet  below  mean  low  tide,  both  being  at  their  lowest.  Red  Fish  Bar  is  17 
miles  from  bar^ange,  while  Halfmoon  light-house  is  10.  These  figures  were  obtained 
from  Mr.  Hartwick,  United  States  assistant  engineer  in  charge  of  the  Ship  Channel 
Improvement.    This  same  tide  read  at — 

Government  Wharf,  3.65  below  mean  low  tide. 

Rollover,  0.80  below  mean  low  tide. 

Morgan's  Point,  0.65  below  mean  low  tide. 

Round  Point,  0.80  below  mean  low  tide. 

The  above  facts  illustrate  the  great  obstrnctions  caused  by  Red  Fish  Bar  and  Han- 
nah's Reef  to  the  tidal  flow. 

In  the  following  table  are  given  the  average  values  of  the  following  quantities  for 
the  Government  Wharf  and  bar  gauges  deduced  from  the  same  records  as  Table  I, 
viz:  The  mean  fluctuation,  the  time  to  rise  .5  of  a  foot,  the  time  to  high  water,  the 
time  to  fall  .5  of  a  foot,  time  to  low  water,  for  the  tides  when  the  moon's  declination 
is  greatest  and  least,  and  for  the  intermediate  tides  and  the  mean  of  all  tides : 


• 

Table  III. 

• 

At  bar. 

At  Government  wharf. 

Mean 

rise  and 

fall. 

Rise  to 
.5  foot 

Rise  to 

hfuh 

water. 

FaUto 
.6  foot 

Fall  to 
low  wa- 
ter. 

Mean 

rise  and 

falL 

Riaeto 
.6  foot 

Rise  to 

bifrh 

water. 

Fall  to 
.6  foot 

Fall  to 
low  wa- 
ter. 

8.D.T 

LD.T 

2.87 
1.10 
1.67 
1.60 

Hours. 
2.2 
2.4 
2.6 
2.4 

Hours. 
7.9 
5.7 
6.4 
6.4 

Hours. 
4.1 
2  7 
3.3 
3.3 

Hnvrs. 

10.6 

5.0 

9.4 

9.44 

1.53 
0.63 
1.206 
1.U34 

Hovrs. 
2.98 
3.01 
3.31 
8.44 

Hours. 

a  iH 

5. 91 
7.90 
7.30 

Hours. 
9.31 
4.17 
9.68 
7.63 

H<mr$. 

16.62 

6.30 

16.50 

M*T 

11.70 
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Hie  qtisntities  given  in  the  third  and  fifth  eolmnns  inclade  the  time  at  stand  or 
•laefc.  In  a  g:reat  majority  of  caaes  this  is  small,  especially  on  the  bar,  and  oan  not 
he  eralnated  with  accuracy  from  the  plotted  records. 

In  this  table  there  will  be  noticed  a  great  disparity  between  the  time  it  takes  the 
tide  to  riae  ^  of  a  loot  and  that  taken  to  fall  the  same  amoant.  While  this  ratio 
might  be  alightljr  rednoed  by  the  determination  of  the  high  and  low  water  stands,  it 
woold  still  remain  very  large.  This,  I  think,  arises  fSrom  the  fact  that  the  water  on 
the  bar  riaes  very  rapidly  to  its  highest  point  and  then  begins  to  fkll,  not  from  an 
ebb  carreot  bnt  from  the  water  flowing  np  the  bay,  the  ebb  current  not  setting  up 
mtil  the  tide  has  fallen  Yerv  considerably.  An  examination  of  such  current  obeerra- 
tiona  aa  haa  been  obtained  m>m  the  bar  gauge  coafirms  these  conclusions. 

It  will  be  further  noticed  that  the  mean  of  all  the  tides  on  the  bar  gives  a  much 
shorter  tide  than  at  Qoyemment  Wharf.  This  arises  from  the  fact  that  on  the  bar 
there  ia  developed  a  second  tide  during  the  transition  from  the  single  great  declina- 
tion tide  to  the  two  small  declination  tides  before  this  is  done  at  the  Government 
Wharfl    This  peculiarity  is  also  noticed  at  Rollover. 

It  haa  been  assumed  (Report  of  Board  of  Enffineers  of  January  31,  1886,  on  (Galves- 
ton En t ranee.  Report  of  Chief  of  En^eers  tor  1886,  II,  p.  1301)  that,  because  at 
Bolivar  the  tides  rise  to  high  water  in  8.9  hours  and  only  UXL  .5  foot  in  9.2  hours 
(the  table  above  for  Government  Wharf  gives  8.18  and  9.31  hours,  respectively;  that 
tlie  great  declination  tides  in  the  interior  will  be  increased  in  tne  same  or  greater 
ratio  over  the  mean  tide.  The  following  are  these  ratios  deduced  from  the  above 
tablea: 

Tabub  TV.^BiMof  grmU deeUnaUan  Ude  dividsdh^  ri»€ofmean  tide. 

Govemment  Wharf L 478  I  Morgan's  Point 1.344 

Rollover L888  |  Round  Point 1.183 

Now,  if  we  take  the  ratio  ci  the  mean  tides  to  the  small  declination  tidesTor  the 
points  we  get  the  following  results : 

Tabub  Y.^Bite  of  trndU  deelinaiion  tide  divided  hjf  rise  of  mean  tide. 


Govemment  Wharf. 


SoUover 759 


.609  j  Morgan's  Point 737 


Round  Point 693 


A  consideration  of  these  two  tables  shows  that  the  great  declination  tides  are  not 
increased  in  the  same  ratio  above  the  mean  tide  as  we  go  up  the  bay,  bnt  that  this 
ratio  apparently  approaches  unity  by  a  decreasing  series ;  further,  the  small  declina- 
tion tides  show  a  snialler  proportionate  decrease  as  we  go  np  the  bay,  the  ratios  iu- 
rrcasing  towards  unity.  In  other  words,  the  great  declination  tides  sufibr  a  greater 
redaction  proportionat'Cly  than  the  smaller  ones. 

This  result  seems  confirmed  by  the  fact  that  the  delay  in  high  water  is  greater 
during  great  declination  tides  than  it  is  during  small  declination  tides,  as  shown  by 
the  following  table,  bar  time  of  high  water  being  taken  as  the  origin : 

Tablb  VI. 


Location. 

Delay  low  water. 

Delay  high  water. 

G.D.T. 

8.D.T. 

G.D.T. 

S.D.T. 

G«'»fimin*n  t  "WTi^rf  ........................ ..........«>**-r-- 

Hours. 
].« 
8.3 
S.6 
7.0 

Hours. 
1.4 
6.4 
S.0 
6.6 

Hours. 
1.6 
6.0 
8.8 
9.2 

Hours. 
1.4 

KoUorer •........••.... 

4.6 

Morgan's  Point 

6.1 

Konnd  Point .m. 

6.8 

These  results  probably  arise  from  the  fact  that  during  the  great  declination  tides 
the  water  is  disturbed  to  greater  depths,  the  velocities  of  movement  greater,  and 
conseauently  the  proportionate  effects  of  the  resistances  are  larger  during  these  tides 
than  during  the  smaller  ones. 

The  following  table  gives  the  mid-level  of  the  water  at  the  various  gauges  referred 
to  M.  L.  T.  of  the  Government  wharf,  for  the  great  declination  tides,  the  small  dec- 
lination tides,  intermediate  tides,  and  mean  of  all  tides : 
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Table  VlL^Mid-level  of  water. 


Looatiai. 

Q.D.T. 

&D.T. 

LD.T. 

XflMOf 

iillMM. 

Bar 

FeeL 
0.776 
0.825 
0.800 
0.870 
0.785 

FuL 
0.050 
1.016 
0.876 
0.005 
0.835 

FmL 

0.81 

0.868 

0.788 

0.886 

O.80O 

8.818 

Govemmont  Wharf 

8.887 

Rollover 

8.818 

Monran'tf  Point 

8.80 

itoond  PoiBt 

8^816 

• 

.  This  table  was  obtained  by  addine  to  the  reading  of  the  plane  of  M.  L.  T.  tbt 
kind  of  tide,  its  corresponding  half  noctnation. 

The  reMolt  in^  quantities  are  so  nearly  equal  that  no  positiye  eonolndon  out  be 
drawn  from  them,  bat  the  mid-level  seems  practically  oonstatit  at  all  the  ganflM  for 
any  one  kind  of  tide,  and  a  trifle  higher  for  the  small  declination  tides  than  ror  the 
larger  ones. 

Tnis  table  confirms,  I  think,  by  its  nniformit^,  the  oorrectness  of  the  reenltB  of 
Table  I,  as  I  see  no  reason  to  suppose  that  the  mid-level  of  the  bay  should  be  higher 
or  lower  than  that  of  the  gulf.  Hence  if  any  important  error  was  made  in  detenaliH 
in^  the  reading  of  M.  L.  T.  it  should  show  itself  here,  the  other  fiMtor,  meMi  flnelB^ 
ation,  being  practically  the  same  as  heretofore  determined. 

A  mean  level  could  be  found  by  adding  the  co-onlinate  of  heights  of  each  tide  for 
every  hour  and  finding  the  mean.  The  reealt  would  for  the  great  decltnaCion  tide8, 
on  account  of  their  form,  be  slightly  greater  than  the  values  above  found,  while  for 
tbe  same  reasou  the  values  ibr  the  smaller  tide  would  not  be  affected.  Heooe  His 
probable  that  the  mean  level  of  the  gulf  and  bay  are  nearly  if  not  exaotif  emaL 
This  result  arises  from  the  fact  that  the  plane  of  M.  L.  T.  rises  during  smidl  deouna- 
tion  tides  very  much  above  what  it  is  for  the  great  declination  tides,  as  shown  in  the 
following  table : 

Table  Yllh—Plane  of  M,  L.  T./or  the  O.  D.  T.  and  S.  D.  T.  and  I.  2).  tidee. 


Location. 


Bar 

Gorenunent  Wharf 

Bollorer 

Morgan's  Point . . . . 
Boand  Point 


O.  T.  D. 

&D.T. 

-0.32 
—0.06 
-0.02 
-0.46 
—0.38 

-a  45 
-8.70 
-0.48 
-0.08 
-0.71 

I.D.T. 


-8.17 
-8.35 
—0.28 
-0.88 


It  would  seem,  therefore,  that  in  passing  from  6.  D.  T.  to  8.  D.  T.  the  bay  received 
more  water  than  it  passed  out,  and  in  passing  from  S.  D.  T.  to  G.  D.  T.  the  reverse  is 
the  case. 

Ab  subsequent  reductions  are  made  the  values  of  the  quantities  in  all  of  the  above 
tables  may  be  changed  more  or  less.  They  are  in  fact  introduced  more  to  give  a  gen- 
eral idea  of  the  problems  involved  and  to  show  the  need  of  more  extended  observa- 
tions at  a  greater  number  of  places  than  on  account  of  their  value  in  their  present 
unfinished  state. 

It  is  to  be  regretted  that  lack  of  time  has  prevented  a  more  extended  study  of  the 
tidal  movements  and  the  solution  of  the  unexpected  elevation  of  the  M.  L.  T.  at  Gov- 
ernment Wharf  over  what  had  heretofore  been  determined. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Lakofttt, 
First  Lieut  of  Engii 
Major  O.  H.  Ernst, 

Corpe  of  Engineer$f  XT,  8,  A, 


bkport  of  mr.  h.  c.  riplet,  assistant  engineer. 

United  States  Engineer  Opficb, 

QalveBton^  Tex,,  July  5,  1869. 

Major  :  I  have  the  honor  to  make  the  following  report  relating  to  the  improve- 
ment of  Galveston  Harbor,  Texas,  for  the  fiscal  year  ending  June  30,  1889 : 

JETTY  construction. 

At  the  end  of  the  last  fiscal  year  the  woric  under  contract  with  A.  M.  Shannon  Sl 
Co,  for  building  a  Jetty  was  incomplete.    Tbe  work  was  therefore  oontinoed  nntil 
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ialj  15,  1868y  whan  their  oootract  expired.  After  the  expiration  of  their  oontract 
the  work  wae  continued  m  extra  work,  hot  at  contract  pricee,  antil  July  17,  when, 
OB  accoant  of  Uie  exhaostion  of  the  appropriation,  the  work  was  soepended. 

On  September  20,  1888,  bids  were  opened  for  a  continnation  of  the  work  nnder  a 
new  appropriatioii,  and  the  oontraot  was  again  awarded  to  A.  M.  Shannon  ^  Co. 

Hie  •peci6cationa  require  that  the  stone  to  be  furnished  shall  consist  of  large-sized 
nnrap  of  random  aixee.  but  at  least  75  per  cent,  of  it  must  be  in  pieces  weighing  fh)m 
BO  to  lySOO  poonda,  of  bloeks  weighing  not  less  than  three-fourths  of  a  ton  each  for 
the  proteetlon  of  the  top  and  sides  on  tne  shore  branch,  and  of  blocks  weighing  not 
1ms  than  %  tooa  each  for  the  protection  of  the  top  and  sides  on  the  gnlfward  exten- 
sioB.  niej  also  require  the  contraotors  to  bnud  a  railroad  trestle  over  the  line  of 
the  proposed  work,  to  alter  the  grade  of  the  track  over  that  portion  of  the  Jetty 
alreadj  eonatraoted,  and  to  fiinush  new  rails  for  the  same.  The  changing  of  grade 
was  to  be  done  at  cost  price. 

Work  under  this  contract  waa.conmienoed  October  15, 1888,  by  the  commencement 
of  the  eonstmction  of  the  railroad  trestle  for  the  shore  branch.  The  placing  of  stone 
did  not  iMHBin^*M^  until  the  Sd  of  the  following  month. 


LOCATION  OV  THB  WORK. 

The  ohoie  branch  of  the  Jetty  commences  at  a  point  on  the  axis  of  Avenue  A  t05 
iael  wast  of  the  west  fsce  of  Ninth  street,  and  extends  as  follows : 

FkOB  O  (afca.  aaro)  to  P,on  atangent  whose  bearing  is  73^  17',  105  feet ;  Axirn  P  to  Q, 
«■  a  qiBTTe  whose  radius  is  835  feet,  0Si5  feet ;  from  Q  to  B,  on  a  tangent  whose  bearing 
ii  30^  84',  1,040  feet ;  from  B  to  8^  on  a  curve  whose  radius  is  1,9G5  leer,  750^  feet ;  from 
8  to  T,  on  a  tangent  whose  bearing  is  8^  37'  28".  5,500^  feet ;  from  T  to  U,  on  a  com- 
poond  cnrve  whose  radii  are  1,000  feet  and  1,5200  reet,  3di)i  feet ;  from  U  to  Y,  on  a  tan- 
gent whoae  bearing  is  30°  53'  54",  950^  f^et ;  from  V  to  W,  on  a  curve  whoKC  radius  is 
ttOfeet,  3tf8ft  feet;  from  W  to  station  13  (of  last  year's  work),  on  a  taugent  whose 
bearing  ia  GBP  47',  43/,^  feet.  At  W  the  line  coincides  with  the  axin  of  the  old  work, 
sad  in  the  icnlf  exteniBion  of  the  new  work  the  axis  colni'ides  with  that  of  the  axis  of 
the  old  mattress  Jettv,  except  on  the  curves  where  it  was  necessary  to  make  a  devia- 
ticD  to  aTokl  an  angle.  The  line  of  the  work  has  been  measnred  and  marked  at  an 
iDtorral  of  100  feet,  designated  as  stations.  The  old  work  has  lieen  renumbered,  to 
eonespond  with  the  new,  so  that  all  distances  given  either  on  the  new  or  old  work 
refer  to  the  aero  of  the  shore  branch.  The  difference  between  tbo  new  and  old  num- 
beis  is  844^',  so  that  station  11  (old  No.),  which  is  the  Inner  end  of  List  year*H  com- 
pleted work  and  the  outer  end  of  the  shore  branch,  is,  according  to  the  new  number- 
ing, sUtion  ^H-^'* 

AMOUNT  OF  STONE  USED. 

The  following  table  (No.  1)  shows  the  nnmber  of  cars  and  amount  of  each  kind  of 
itone  placed  daring  each  month  throughout  the  year. 

Tabue  \,— Showing  kind  and  anufunt  of  stone  used. 


Month. 


«y 

seiptcmber 
October  ... 
Vovembrr. 
Deecoiber. 
Jaoajkry... 
FebnutfT.. 
lf«ch..... 
April 

Jqim 


Cars. 


276 


Biprap. 


Ou.ydt. 
4,598.76 


C/trs. 


131 


Blocks. 


Cti.  yd9. 
1. 146. 30 


Total 

OBTfl. 


407 


Total. 


191 
3g2 
803 
603 
468 
187 
135 
100 


3,650.77 
7, 788. 00 
7,:U)8.40 
10, 860. 52 
8. 238. 16 
8, 147.  60 
2, 168. 47 
1,692.23 


2,725!  49.448.91 


1 
07 
194 
301 
378 
177 
148 
107 

1,504 


9.C6 
739.  65 
1,  809. 87 
2,823.89 
3,181.54 
1,512.11 
1,347.56 
1,027.26 


13, 717. 84 


192 
449 
587 
894 
846 
804 
283 
207 


4,220 


It  will  thus  be  seen  that  the  total  number  of  cars  of  stone  placed  daring  the  year 
was  4,999.  Of  these,  9,795  oars  contained  49,448.91  cubic  yards  of  riprap,  and  1,504 
etn  eontainod  13,717.84  oabio  yards  of  blocks,  making  a  total  of  63, 166.75  cubic  yards 
sf  itone  plaeed. 


1544     BEPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  average  amount  and  cost  per  oar  was  as  follows :  During  July,  for  riprap,  16| 
cubic  yards  and  $43.32;  for  blocks,  8i  cubic  yards  and  $38.50.  Since  Jdy,  for  rip- 
rap, Ibi  cubic  yards  and  $37.79 ;  for  blocks,  d^  cubic  yards,  and  $39.37. 

MBTHOD  OF  CONSTRUCTION. 

The  method  of  construction  has  been  similar  to  that  of  last  year,  where  atone  alone 
was  used,  except  on  the  shore  branch,  where  there'  was  little  or  no  water.  There  the 
construction  of  the  railroad  trestle  was  followed  with  a  layer  of  riprap  20  feet  wide 
and  H  feet  or  more  in  thickness,  to  be  afterward  raised  to  full  height  and  oovered 
with  blocks.  On  account  of  apprehended  settlement  of  this  work  durini;  constraotion 
the  greater  portion  of  the  shore  branch  is  left  without  blocks  upon  the  top,  so  as  to 
permit  the  height  to  be  restored  easily  before  its  completion.  In  the  gnlfward exten- 
sion the  riprap  is  brought  up  to  full  height  at  once  and  immediately  covered  with 
blocks,  leaving  only  so  much  of  the  work  incomplete  as  is  necessary  to  work  to  ad- 
vantage. 

The  riprap  is  depoaited  from  the  cars  either  by  hand  or  with  bars,  and  allowed  to 
take  its  own  side  slope  until  it  comes  above  the  surface  of  the  water.  It  is  then 
brought  up  to  a  level  grade  of  the  proper  height  and  top  width,  so  that  when  the 
blocks  are  placed  the  Jetty  will  have  a  height  of  5  feet  and  top  width  of  12  feet.  The 
blocks  are  then  deposited  from  the  cars  with  bars  and  rolled  down  the  aides  nntil 
they  are  completely  covered.  Above  the  water  surface  the  blocks  are  all  oareftillT 
placed  with  a  derrick,  so  as  to  completely  protect  the  interior  mass  of  ripimp,  and 

give  to  the  surface  as  smooth  and  even  an  appearance  as  is  practicable  wita  imgn- 
kr  blocks  of  stone. 

CONDITION  AND. PROGRESS  OF  THE  WORK. 

The  condition  of  the  work  at  the  end  of  the  year  and  the  progress  made  were  as 
follows : 

The  railroad  trestle  has  been  completed  from  station  0  to  station  794-58'.55,  and 
from  station  144+3'^  to  station  173+75',  a  distance  of  10,930.05  feet. 

The  railroad  over  the  completed  portion  of  last  year's  work,  and  its  oonneotion  with 
the  shore,  has  been  reconstructed,  and  the  grade  changed  so  as  to  incorporate  the  caps 
in  the  rock  work,  and  new  steel  rails  have  been  placed  over  the  same.  This  work 
extends  from  station  79  -f  5ti'.55  to  station  144  +  3'i— a  distance  of  6,444.95  feet. 

The  rock  work  has  been  completed  from  station  0  to  station  9  +  60^,  from  station 

70  4-  70'  to  station  71  -f  15',  and  from  station  141  + 14'  to  station  150— a  distance  of 
1,891  feet. 

The  rock  work  is  incomplete  from  station  9  -|-  60'  to  station  70  -f-  70',  from  station 

71  -f  15'  to  station  95  -f  G4',  and  from  station  150  to  station  152— a  distance  of  8,759  feet. 
That  portion  of  the  work  designated  as  incomplete  has  progressed  as  follows: 
The  riprap  work  has  beeu  brought  up  to  full  height,  ready  for  the  blocks  from  sta- 
tion 9  -f  60'  to  station  70  -f  70',  from  station  71  +  15'  to  station  95  +  64',  from  station 
150  to  station  151 — a  distance  of  8,659  feet;  and  the  riprap  work  is  incomplete  from 
station  151  to  station  152 — a  distance  of  100  feet.  Blocks  have  been  placed  on  the 
sides  of  the  work  in  quantity  sufficient  to  nearly  complete  the  covering  from  station 
9 +  60'  to  station  584-70',  and  from  station  74  to  station  78— a  distance  of  5,310  feet. 

Blocks  have  also  been  placed  on  the  sides  and  top  of  the  work  in  quantity  snffioient 
to  nearly  complete  the  covering  from  station  58  -}-  70'  to  station  74— a  distance  of 
1,530  feet. 

Blocks  have  also  been  deposited  on  sides,  but  not  placed  and  in  quantity  not  nearly 
sufficient  to  complete  the  covering  from  station  78  to  station  81  -f-  ^»  <uid  from  station 
150  to  151 — a  distance  of  450  feet. 

REPAIRS  TO  OLD  WORK. 

Some  lepairs  to  the  old  work  have  been  made  at  places  where  undue  settlement 
had  occurred  along  the  axis  of  the  work  where  clay  was  used,  and  on  the  sides  where 
a  sliding  down  of  the  blocks  left  the  riprap  exposed.  There  have  been  used,  in  these 
repairs,  which  are  still  incomplete,  615  cubic  yards  of  blocks,  and  it  is  estimated  that 
190  cubic  yards  additional  will  be  required  to  complete  the  tepairs,  and  some  of  that 
already  used  requires  placing  with  the  derrick  to  make  the  work  complete. 

COST  OF  THE  WORK. 

The  following  table  (No.  3)  shows  the  quantities  of  stone  used  and  the  cost  of  the 
same  in  the  work  and  other  items  of  expense,  not  including  office  and  inspection  ex- 
penses.   Where  the  work  overlaps  that  of  last  year,  or  where  repair  is  done,  to  gbt 
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tte  total  there  niiiet  be  added  the  cost  of  last  year's  work  over  the  same  section.  In 
doiog  thisy  however,  the  difference  in  the  old  and  new  numbers  mast  be  considered 
(M  -I-  64\  added  to  the  old  namber,  gives  the  corresponding  new  nnmber  in  every  case). 

Tamlk  No.  2. — Skawing  quanHtie$  of  tione  tued  and  coit  of  the  same  in  the  tcork,  and 
other  Ueme  ofeacpen^ef  not  including  ofiee  and  inepection  expenses. 


TMel 


0  to  79+M  feet  (7,964  feet). 


Cable 


9,149 


8^278 


Cost. 


$48,198163 

39,940.01 

26^077.61 

66L07 


118.582.22 


Cable 

yards 

per  foot. 


2.90 
1.25 


4.05 


Coot  per 
foot. 


16.04 

4.94 

8. 27 

.01 


14.26 


79+64  feet  to  »4+6l  feet  (500  feet). 


Cable 
yards. 


4,803 
66 


4,869 


Cost. 


19,990.03 

285.91 

1,739.82 

14.23 


12,028199 


Cable 

yards 

per  foot. 


9.61 
.13 


9.74 


Coat  per 
foot. 


$19.96 

.57 

8.48 

.03 


24.66 


Eulway 


Total 


84+64  feet  to  95+64  foet  (1,100  feet). 


4.785 
16 


4.801 


9,963.82 
7a  14 

8,846l93 
80.84 


13.90L78 


4.85 
.01 


4.86 


9.05 
.07 

8.49 
.03 


12.64 


96+64  feet  to  107+54  feet  (1.200  feet). 


319 


319 


1,371.10 

4,076.60 

28.38 


6,476. 08 


,27 


1.14 

3L40 

.02 


.27 


4.66 


Saahray 


Total 


107+64  feet  to  188+64  feet  (3,100  foot). 


60 


366 


155.19 

1,277.92 

10,63L46 

113.94 


12;  17a  51 


.02 

.09 


.11 


.06 

.41 

3.43 

.04 


3.03 


138+64  feot  to  141+14  feet  (250  feet). 


41 

4 


45 


107.02 

17.60 

836.90 

.17 
.02 

5.91 

9M.43 

.19 

.48 

.07 

3.45 

.02 


8.98 


Iteoia. 


Riprap.. 
Blocks. 
SaUway 
Kztraa.. 


Total ... 


141+14  feet  to  144+12  feet  (298  feet). 


4,498 
1.077 


6,575 


11.694.57 

4. 73a.  80 

992.05 

&85 


17.433.17 


15.09 
3.G1 


18.70 


30.24 

15.00 

3.33 

.02 


5&50 


144+12  feet  to  150  (588  feet). 


9.624 
2,689 


12,313 


19.269.78 
11,5(>I.  19  ; 
2,434.40  , 
37.  CO 


16.37 
4.57 


33,306.03 


82.77 

19.67 

4.14 

.06 


20.94 


56.64 


Iteaia. 


ttptap.. 
Bloeka.. 
BaUvay 


Total 


150  to  152  (200  feet). 


2,508 
101 


2,609 


5,216.93 

435.68 

650.00 

6.00 


6, 308.61 


12.54 
.51 


2&0d 

2.18 

3.25 

.03 


13.05 


31.54 


152  to  173+75  feet  (2,175  feet). 


7, 06a  75 
70.11 


8.26 
.03 


7,13a  86 


a28 


It  will  thns  be  seen  that  the  average  cost  per  foot  of  jetty  has  beoii  as  follows : 
From  station  0  to  stati on  79  +  64' (unfinished),  $14,26;  from  station  79  +  64' to 
•iation  84  -(-  64'  (zero  of  old  numbers,  unfinished),  $24. (M) ;  from  station  84  +-  64'  to 
station  95-1-64'  (unfinished),  $12.64;  from  station  95-f64'  to  station  107  +  64'  (re- 
pairs), $4.56;  from  station  107  +  64'  to  station  13>5+-64'  (repairH),  $3.93;  from  138  + 
54'  to  station  141  +  14'  (repairs),  $3.98;  from  station  141  +  14'  to  station  144  +  12', 
$58.50;  from  station  144  +  12'  to  station  150,  $56.64;  from  station  150  to  station  152 
(unfinished),  $31.54,  and  from  station  152  to  station  173  +  75'  (railway  only),  $3.28. 

SOURCES  OF  SUPPLY. 

The  stone  used  in  Jetty  construction  has  been  brought  by  rail  from  three  places,  as 
folio  ws: 

RiTerstde,  on  the  line  of  the  International  and  Great  Northern  Railroad,  130  miles 
fron  Galyeeton ;  Clay  Station  and  Quarry  Station,  on  the  line  of  the  Gulf,  Colorado 
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and  Santii  V6  Railway,  tho  former  157  miles  and  the  latter  143  miles  from  GalTestoo. 
Tiic  Hupply  cume  wholly  from  Riverside  and  Clay  Station  until  April  27, 16B9,  ilnoe 
which  time  it  has  come  wholly  from  Quarry  Station. 

SURVEYS. 

During  July  and  August,  1888,  tho  survey  of  the  harbor  was  extended  into  the  baji 
Ro  as  to  include  tho  whole  area  inside  whero  a  depth  of  12  feet  or  more  is  found.  The 
to])ogr2ipliy  of  tlie  adjacent  shores  was  uIho  included  in  the  snrvey. 

The  topography  embraced  the  mean  high  and  mean  low  water  shore  lines  of  Pelican 
Island  and  of  the  bay  front  of  Galveston  Island,  from  its  connection  with  the  previoas 
survey  to  a  point  about  1,000  feet  west  of  Sixtieth  street,  together  with  »  oaicuEtal 
location  of  the  Galveston  wharves. 

The  hydrography  embraced  an  area  of  about  20  square  miles,  and  covers  »  portion 
of  the  harbor  not  previously  surveyed  since  1876,  a  period  of  twelve  yean.  Con- 
paring  the  chart  of^this  survey  witii  that  of  1876,  it  will  be  seen  that  considenUe 
shoaling  has  taken  place,  especially  in  that  portion  of  the  bay  south  and  soathwesk 
of  Pelican  Island.  Over  most  of  this  whole  area  a  shoaling  of  one-half  foot  to  U  Ibet 
has  occurred.  West  of  Bolivar  Point  there  is  a  loop  of  the  12-foot  contour  whion  his 
receded  5,000  feet,  and  a  loop  of  the  18-foot  contour  which  has  receded  4,000  fbefe,  and 
a  shoaling  of  from  2  feet  to  7  feet  has  occurred  over  an  area  of  ma  average  width  of 
2,000  feet,  and  length  of  9,000  feet.  Other  slight  changes  in  this  vicinity  haYeoeenmdi 
but  they  indicate  no  important  reduction  of  deep-water  areas.  The  flat  areas  gener> 
ally  indicate  shoaling. 

These  results  are  confirmatory  of  the  conclusions  reached  a  year  earlier  by  ibe  »- 
sultD  of  the  ship-channel  survey  that  the  bay  is  surely  filling  at  a  very  appreeiabla 
rate. 

During  May  and  June,  1889,  a  complete  snrvey  of  the  harbor  was  made,  inelndloe 
the  outer  bar  and  the  inner  harbor,  t<i  the  limit  of  the  12-foot  depth.  For  wantoi 
time  only  t  he  outer  portion  of  the  survey  has  been  plotted.  Comparing  this  with  the 
chart  of  last  year's  survejr,  it  will  be  seen  that  the  depth  in  the  Galveston  Channel  at 
its  Khoulest  point  just  inside  of  its  junction  with  Bolivar  Channel  has  increased  fiom 
20^  to  21  feet,  and  the  width  between  the  20-foot  contours  has  increased  from  tM 
feet  to  :UK)  feet,  U])on  tho  crest  of  the  outer  bar  there  has  been  a  pretty  aenml  In- 
crease in  depth  of  about  one-fourth  of  a  foot.  The  depth  in  the  jetty  channel  hm 
increased  from  12f  fi^t  to  i:^  feet,  an  increase  of  one-half  foot.  Id  Bolivar  Channel 
there  has  been  a  very  perceptible  advance  of  the  contours,  from  the  24-foot  eontonr  to 
the  r2-foot  contour,  and  an  appreciable  increase  in  tho  area  embraced  by  the  3(>-toot 
contour  near  its  outer  end,  although  there  has  been  no  advance  of  the  30-foot  depth. 
There  has  been  very  little,  if  any,  a<lvance  of  the  bar  itself.  North  of  Bolivar  Chan* 
nel  there  lias  been  a  slight  increase  in  the  swash  channel  jnst  at  the  gor;^.  The 
area  eui braced  by  tho  12-foot  contour  has  increased  in  length  800  feet  and  m  dqpth 
one-fourth  of  a  foot. 

South  of  the  jetty  along  its  outx^T  portion,  where  a  deep  trench  has  been  maintained 
since  the  construction  of  the  mattress  jetty,  there  has  been  a  decided  chanse.  This 
trench  has  very  materially  shoaled  since  last  year.  The  area  embraced  bv  tnis  18-fbot 
contour  has  decreased  in  length  from  0,000  feet  to  2,800  feet,  in  width  from  340  feet 
to  90  feet,  and  in  depth  about  1^  feet.  The  shoal  south  of  the  Jetty  embraced  by  the 
3- foot  contour  has  receded  or  moved  shoreward  in  a  northwest  direction  abont900 
feet.  The  shoal  north  of  the  jetty  has  been  depressed  and  pushed  gulfward,  the  outer 
end  of  the  l*<^-foot  contour  having  advanced  a  distance  of  about  1,000  feet.  Tbeae 
changes  indicate  an  increased  outward  resultant  of  force,  and  may  be  reasonably  ait- 
tributed  to  the  extension  of  the  jetty  work. 

The  diminution  in  the  trench  south  of  tho  jetty  indicates  a  weakening  of  tba  lit- 
toral current  at  that  point,  caused  by  an  increased  outward  current  during  ebb  tide. 
Tho  development  of  a  slight  trench  on  the  north  side  of  the  jetty  near  ite  outor  end 
indicates  an  increased  flow  across  the  jetty  at  that  point  during  flood  tide.  The 
flooil  water  from  the  south  formerly  found  admission  to  the  harbor  across  the  Jetty 
near  its  inner  end,  which  is  now  built  up  above  tho  water  surface.  With  the  exten- 
sion of  the  jetty  work  tho  greater  will  be  tho  flow  across  the  jetty  at  ite  outor  end 
during  flood'  tido  and  the  larger  will  be  tho  trench  developed  thereby  on  the  north 
side  unless  the  extension  of  the  slioal  on  the  north  side  is  sufficient  to  neutralise  this 
result.  The  ultimate  deep-water  channel  must  be  developed  much  further  to  the 
north  in  tho  prolongation  of  Holivar  Channel,  and  any  deepening  in  the  present  Jetty 
channel  must  be  regarded,  I  think,  as  but  temporary  in  its  nature. 

PROFILE  OP  SOUTH  JETTT. 

The  profile  of  the  old  mattress  portion  of  the  south  jetty  compared  with  that  of  one 
year  ago  shows  a  still  furtuer  subsidence  of  that  work,  especially  near  the  outer  end. 
For  5,000  feet  from  the  outor  end  the  average  subsidence  has  been  1.74  foot.    For 
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ih0  oflxt  5,000  feet  there  has  been  little  or  no  subeidoncc,  and  inside  farther  the 
ehuge  aeems  to  be  mainly  the  shifting  of  the  Band  which  cuvers  the  work  in  many 
^aoes  from  one  place  to  another. 

The  aTorage  depth  over  the  enter  5,000  feet  is  10  feet,  showing  that  bnt  little  if  any 
more  than  tne  foondation  of  the  old  work  now  remains. 

SOUTH  JKTTT  CON8TBUCTION. 

Pimmy  proJtU  and  eroif-seefioii«. — The  accompanying  tracings  show  the  condition  of 
the  new  work  at  the  end  of  the  fiscal  year  in  plan,  profile,  and  seotioii.  These  are 
giTen  in  black  ink.  The  profile  and  crosM-section  of  last  year's  work  is  also  shown  in 
led  for  comparison. 

The  eroaa  aoctions  were  taken  at  each  station,  except  over  last  year's  work,  where 
fbBf  were  taken  at  points  to  correspond  with  the  old  stations.  Above  the  water  snr- 
fiwe  elBTKlums  were  determined  with  the  level  at  intervals  of  1  foot.  Below  the 
wakr  smikce  deptha  were  determined  by  sonnding  at  intervals  of  5  feet  for  a  dis- 
taoee  of  50  fset  from  the  axis  of  the  Jetty,  and  at  intervals  of  10  feet  beyond  from  sta- 
tim  80  to  station  144.  From  station  0  to  station  80  the  sectidns  were  all  taken  with 
alerel,  and  from  station  145  to  station  15:2  depths  were  determined  at  intervals  of  2|^ 
feet  to  the  edge  of  the  ^etty.  The  soandinprs  and  elevations  are  also  shown  in  the 
pbiL  The  dates  at  which  these  were  taken  are  given.  Everything  relating  to  the 
eoodition  of  the  work  at  the  end  of  the  fiscal  vear  1881)  is  shown  in  black.  Every- 
thing relating  to  the  fiscal  year  1888  is  shown  in  red.  The  original  bottom  and  out- 
line of  old  mattress  work  is  shown  in  brown.  The  condition  at  other  dates  is  shown 
in  otiier  colors  with  dates  attached.  The  water  snrface  of  mean  low  tide  is  shown  in 
bloe. 

From  atation  84  -f-  64'  to  station  95  +  04'  over  that  x>ortion  of  last  year's  work  whose 
izis  does  not  coincide  with  that  of  the  present  work,  the  profile  of  the  original  bot- 
tOBi  is  shown  by  a  broken  brown  line,  and  the  profile  of  the  top  as  it  was  in  June,  1888, 
is  shown  by  a  broken  red  line.  The  full  brown  line  over  this  same  distance  shows 
thspvoflJe  on  the  axis  of  the  present  work  which  is  partly  ofi  and  partly  on  the  axis 
af  list  year's  work.  In  making  an  inspection  of  the  profile  and  cross-sections  over 
tbs  line  of  last  year's  work  it  most  be  remembered  that  in  the  process  of  reconstrnct- 
iag  the  railroad  considerable  changes  were  made  in  the  surface  of  the  stone  work 
itseU.  8o«ie  high  places  were  cot  down  and  other  changes  made  that  makes  a  coiii- 
pvison  of  the  changes  for  the  year  unsatisfactory.  After  the  reconstruction  was 
cooipieted,  however,  and  before  any  repairs  to  the  rock  work  were  commenced,  a  pro- 
file on  the  axis  of  last  year's  work  was  taken  (shown  in  green),  and  any  changes 
which  haTe  occurred  since  that  time  arc  the  result  either  of  settlemf'Ut  which  liaH  de- 
pressed the  eorface,  or  of  repairs  which  have  raised  it.  From  these  it  appears  that 
MtUement  of  any  great  amount  has  occurred  at  only  a  few  places,  as  foliowH :  From 
itsiion  112  to  station  114  there  has  been  an  avoraf^o  settlement  of  about  1|  feot,  and 
from  station  li27  to  station  128,  an  average  settlement  of  uUiut  2  feet.  Bt^twi-tm  sta- 
tions 119  and  120,  for  a  distance  of  36  feet,  there  has  bcon  an  avoraj^o  settlement  of  2 
fnt,  and  an  extreme  settlement  of  3  feet.  All  of  thu  jibovo  are  where  the  core  of  clay 
Wis  naed.  For  the  t>alance  of  the  distance  ou  the  axis  the  Kettlcment  has  bet^n  very 
■nail  and  ancertain  in  amount.  It  is  believed,  however,  that  a  small  amount  of  sct- 
tleoMnt  has  occurred  throughout  the  eutire  length  of  the  work  ;  but  to  determine  its 
imoont  would  reouire  more  care  than  we  have  nerctoforo  attempted.  We  have  evi- 
dsaee,  however,  tnat  it  has  occurred  from  the  fact  that  in  the  use  of  the  level  where 
tsming  points  have  been  taken  on  ]ar<;e  blocks  of  htone  firmly  lixed  in  the  jetty 
dight  changes  in  elevation  have  been  observed  from  time  to  time. 

An  inspection  of  the  cross-sections  shows  no  tendency  whatever  towards  undermin- 
ing the  base  of  the  Jetty.    In  fact  there  has  generally  been  an  accumulation  of  sand 
either  side  of  the  jetty,  except  near  the  end  of  the  completed  work,  where  the 
itration  of  flow  across  the  old  mattress  jetty  scours  a  deep  trench  which  after- 
fills  as  the  work  advances.    The  maximum  amount  of  this  scour  is  shown  at 
151,  where  the  trench  on  the  north  side  of  the  jetty  is  27^  feet  deep  at  a  dis- 
of  00  feet  from  the  axis  of  the  jetty. 
Yeiy  respectfnlly,  your  obedient  servant, 

H.   C.   RiPLKY, 

U,  8.  A9$i8tant  Engineer, 

Xsj.  O.  H.  ERifSTy 

Cerpi  €fEugim$mn,  U.&JU 
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COMMERCIAL  STATISTICS  VOR  FISCAL  HEAR  BNDINO  JUNE  30,  1889. 
I  Reported  by  Chariet  0.  Sweeney,  esq.,  ooUeotor  of  the  poet.] 

CusTOM-HousE,  Galveston,  Tex., 

CoU6ot4n'9  Qj^,  July  17, 1889. 

Amount  of  revenue  oolleoted |153,(M(L6 

Namber  of  steam- veesels  entered .^....  SO 

Number  of  saiiing-Yeasela  entered Ul 

Total 381 

Number  of  steam-vessels  cleared 844 

Number  of  sailing-vessels  cleared -—  ••--—  184 

Total MB 

Total  tonnage  of  vessels  entered tons..  416»408 

Total  tonnage  of  vessels  cleared •• do...  408,896 


V2. 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

In  my  annual  report  for  1887  was  given  a  description  of  this  work 
and  an  account  of  the  operations  up  to  that  time,  together  with  a  map. 
The  work  consists  in  brief  in  excavating  a  channel  at  least  12  feet  deep 
and  100  feet  wide  at  bottom  through  Galveston  Bay,  from  Bolivar  Chan- 
nel to  Morgan's  Gut,  a  distance  of  about  18.9  miles,  the  average  depth 
in  the  bay  being  about  8^  feet,  with  a  depth  in  some  places  of  about  7 
feet.  This  channel  is  one  link  in  a  water-way  connecting  Houston  with 
the  Gulf  of  I^Iexico,  of  which  the  otber  links  are  the  works  at  Morgan"^ 
Point,  the  San  Jacinto  River,  and  Buflfalo  Bayou.  The  works  at  Mor- 
gan's Point  comprise  Morgan's  Ganal  and  Morgan's  Cut.  Morgan's 
Canal  is  a  canal  cut  through  a  peninsula  called  Morgan's  Point,  and 
connects  the  San  Jacinto  Kiver  with  Galveston  Bay.  Morgan's  Cut  is 
a  prolongation  of  the  canal  out  into  the  bay,  into  which  it  extends  a 
distance  of  5  miles.  Both  the  canal  and  the  cut  were  excavated  bv  the 
Buffalo  Bayou  Ship-Channel  Company,  a  private  corporation  chartered 
for  the  purpose  by  the  State  of  Texas.  The  canal,  excavated  through  dry 
land,  is  private  property.  The  cut,  excavated  through  the  navigable 
waters  of  the  United  States,  was  also,  I  suppose,  private  property,  while 
it  carried  a  greater  depth  of  water  than  that  in  Galveston  Bay,  near  by. 
Whether  it  is  private  property  now  that  it  has  resumed  its  natural 
depth  is  a  legal  question  about  which  I  have  no  opinion.  But  clearly 
there  is  a  distinction  between  Morgan's  Canal  and  Morgan's  Cut.  This 
distinction  was  very  clearly  presented  to  Congress  in  the  reiK)rt  and 
accompanying  map  of  1887.  It  has  generally  been  observed  in  all  the 
reports  since  1877,  when  thb  work  was  projected,  though  not  always 
with  perfect  clearness.  In  looking  through  the  reports  I  have  been 
unable  to  find  any  instance  where  the  term  "  Morgan's  Cut "  was  used 
to  describe  the  canal  to  the  exclusion  of  the  cut  out  into  the  bay, 
though  in  some  cases  it  appears  to  have  included  both  canal  and  cut. 

The  Buffalo  Bayou  Ship-Channel  Company  agriicd  in  1881  to  surren- 
der to  the  United  States  their  work  at  Morgan's  Point,  together  with 
their  charter  and  their  rights  under  it,  upon  the  completion  by  the 


full  (limensious  for  a  distuiKKt  ot'll,77U  I'eetDortbward  from  Boli- 
baonel  unci  partially  exciiTut^d  lorn diRtitnco of  6,C20 feet  farther, 
16  work  was  then  in  progress  under  contract  with  Qeorge  O.  Fobes 
It  was  continued  throughout  the  year  nnder  the  contract  then 
2e,  and  an  additional  contract,  dated  February  2, 1889,  made  with 
me  tirm  under  the  appropriation  contained  in  the  river  and  har> 
:t  of  August  11,  1888.  On  June  22,  the  dredges  having  reached 
uttaeru  extremiry  of  Morgan's  Cut,  were  hauled  off,  the  contract- 
ipposing  that  their  work  was  completed.  A  subsequent  survey 
d,  however,  that  the  last  6,225  i'eet  of  the  channel  waa  deficient 
»th  in  many  places,  and  the  dredges  were  again  placed  at  work. 
}ta]  amount  excavated  during  the  year  was  l,(il8,220.d  cubic  yarda 
ired  in  the  scows.  Of  thia  amount  190,680  cubic  yards  were  dis- 
m1  on  account  of  excessive  diinensioua,  aud  1GS,4G8.5  cubic  yards 
not  as  yet  been  accepted  on  account  of  deticient  dimensions,  mak- 
251^,066  cubic  yards  accepted  and  paid  for  under  the  contracts.  It 
exulted  in  practically  coinpK'ting  the  original  excavation  of  the 
lel  from  Morgan's  Out  to  Bolivar  Channel,  a  distance  of  18.9  miles, 
:h,  as  before  stated,  some  finishing  touches  are  required  at  the 
ern  end. 

ny  of  tbe  piles  placed  last  year  to  mark  the  channel  having  been 
ied  down,  they  are  being  replaced  by  more  permaneut  marks  de- 
fd  in  Mr.  Hartrick's  report. 

-estirvey  of  tbe  entire  length  of  the  channel  was  made  in  June.  It 
3  a  marked  deterioration  of  the  channel  through  the  lower  bay 
i  tbe  greatest  length  of  time  has  elapsed  since  the  work  was  done, 
idering  the  portion  of  the  channel,  9.93  miles  in  length,  extending 
Bolivar  Channel  to  Itedfish  Bar,  the  average  length  of  time  which 
lapsed  since  the  execution  ot  the  work  was  ten  months.  The  aver- 
lepth  of  the  bay  before  excavation  was  8.63  feet.  The  average 
1  of  the  channel  after  excavation  wan  13.15  feet,  making  au  aver- 
lepth  of  excavation  of  4.52  feet.  The  average  depth  of  channel 
bund  in  Jane  to  be  11.61  feet,  which  shows  an  average  hll  of  1.51 
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channel  aboat  one-third  the  distance  through  the  cut.  It  remains  to  be 
determined  whether  it  should  be  applied  to  re-excavating  the  lower  bag^ 
to  extending  the  completed  channel  into  Morgan's  Gut,  or  to  ezcavatiBg 
a  narrow  and  partial  channel  entirely  through  Morgan's  Cat,  if  it  be 
found  practicable  to  do  that. 

The  work  was  under  the  immediate  supervision  of  Mr.  B.  M.  Hartriok, 
assistant  engineer.  11  is  report,  to  which  attention  is  invited  for  detaUs, 
is  hereto  appended. 

As  the  canal  and  cut  at  Morgan's  Point  are  merely  an  extension  of 
the  ship  channel  in  Oalveston  Bay,  and  an  essential  part  of  it,  and  as 
it  is  expected  that  these  works  will  be  transferred  to  the  United  States 
at  an  early  day.  it  is  suggested  that  the  title  of  the  appropriation  be 
altered  so  as  to  include  them.  Morgan's  Gut  for  the  greater  portion  of 
its  length  is  at  present  merely  a  line  upon  the  map,  the  channel  widish 
was  excavated  here  prior  to  1877  by  the  Buffalo  Bayou  Ship-Ohannel 
Company  having  been  obliterated  except  at  its  northern  extremity  near 
the  mouth  of  Morgan's  Canal.  The  canal  has  also  suffered  some  de^ 
rioration  since  the  survey  of  1887.  The  estimate  herewith  submitted 
is  intended  to  cover  the  cost  of  excavating  the  cut  as  well  as  the  ship- 
channel  proper. 

The  following  remarks  in  former  reports  are  repeated : 

It  HonietimcR  h.ippons  that  a  temporary  deepening  of  a  chaanel  will  be  of  ralne  to 
votiseLs  using  it,  cvcu  if  it  subsequently  return  to  its  original  condition,  beoMue  H 
enables  them  to  load  to  a  deeper  drau};ht  for  a  longer  or  shorter  period.  Sooh  la  sM 
the  case  here.  The  design  is  to  create  a  commerce  wiiich  does  not  now  exist,  that  isi 
to  provide  a  channel  for  sea-going  vessels  of  deep  draught,  such  as  do  not  now  Tisit 
Houston  or  cross  the  bay  at  all.  Tbe  natural  depth  is  sufficient  for  all  vesselB  whieh 
now  navigate  the  bay,  Ioado<l  to  their  fullest  capacities.  No  useful  result  can  be  ob- 
tained from  expenditures  upon  this  ^vork  until  it  is  completed,  and  such  proriaMm 
ma<le  for  its  maintenance  as  will  in8])ire  contidence  in  its  permanency  aa  a  nighwaj 
of  commerce.  Important  trade  will  not  follow  an  uncertain  highway.  To  half  fin- 
ish it  or  to  one-quarter  finish  it  one  year  and  then  leave  it  to  be  continued  attome 
indefinite  time  in  the  future  is  a  wasto  of  money.  There  should  be  on  hand  when  tbe 
work  is  begun  funds  suflicient  to  carry  it  through  and  maintain  it  at  least  one  year. 

The  estimate,  $200,000,  snbmitte<l  for  continuing  the  work  during  the 
year  ending  June  30,  1889,  is  the  amount  required  to  complete  the  orig- 
inal excavation  and  maintain  it  one  year.  With  this  sum,  and  with 
regular  appropriations  thereafter,  the  work  can  be  carried  to  a  saeoess- 
ful  completion.  With  a  sum  much  less  than  this,  or  with  irregalar  ap* 
propriations  thereafter^  the  work  is,  in  my  judgment,  entirely  impracti- 
cable. 

No  commercial  statistics  for  this  work  can  be  given.  Some  of  the 
best  commercial  minds  in  Houston  believe  that  the  advantages  to  be  de- 
rived from  enabling  sea-going  ships  to  reach  Buffalo  Bayou  will  bevaetly 
greater  than  the  <*ost  of  making  and  maint<aining  the  channel.  In  tbe 
report  upon  the  improvement  of  BnlTalo  Bayou  herewith  are  given  some 
statistics  of  the  freight  carried  upon  that  stream.  It  is  carried  in  barget 
drawing  5  feet  when  fully  loaded,  and  towe<l  by  tugs  drawing  7  fiBetor 
less.  These  cross  Galveston  Bay,  but  the  depth  of  water  is  already  suf- 
ficient to  aecommodate  them.  A  large  proportion  of  this  freight  would 
be  loaded  directly  upon  sea-going  ships  if  thej'  visited  Houston. 

The  original  estiniat<Ml  cost  of  thiu  work  aa  revistMl  in  1888  is $740,100.89 

The  a|;gro^ut4)  amouut  appropriated  to  July  1,  1889,  is 546,500.00 

The  amount  expended,  including  outstanding  liabilities,  is 48S| 944.94 

The  amount  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  is  annually 80,000,00 

Tlie  work  is  located  in  the  collection  district  of  Galveston.  The  light-huuseflonor 
near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  llalf-Moon  Shoal,  and 
Re<ItiHh  Bar.  The  amount  of  revenue  collected  at  the  port  of  GalvoBton  dnring  the 
liscal  year  ending  Juno  30,  1889,  was  $153,040.51. 


APPENDIX  V ^REPORT   OP   liAJOK  ERNST.  1661 

Maneff  statemenU 

Mflf  mSy  anomit  available |7,1J78.70 

'  '^  "  by  act  of  Angnst  11, 1888 100|oOo!oo 


107, 278. 70 
Mf  L  108B,  amoant  expended  dnring  fiscal  year,  exclusive  of 

iBbUiUea  oaUtonding  July  1,  1888 $41;),  68r>.  27 

Jvly  1, 1889,  oatstanding  liabilities 1,040.  (>7 

Jnly  1, 1889,  amoant  covered  by  existing  contracts 4U,  Uor).  71 

90,638.65 


Jily  1,1889,  balance  available 7,640.05 

laooatthatean be  profitablyexpended  in  fiscal  vear ending  June  30, 1891  200, 000. 00 
fabiBitted  in  oomplianee  with  reqaiiements  of  sections  2  of  river  and 

k^wlM«^  m^*m  mt  IflfiR  m.'nA  1AR7 


of  1866  and  1867. 

of  prap<maU  for  improving  ship-okannel  in  Galveston  Bay,  Texas,  received  in  re- 
l0  ttdvertioemtent  daiod  November  17, 1888,  and  opened  December  17,  1888,  at  Gal- 
Tex.,  hjf  Maj,  O.  H.  Ernst,  Corps  of  Engineers. 

[Dredging  700,000  oabio  yards,  more  or  less.] 


IlL 

Kame  and  addnaa  of  bidddr. 

Per  cublo 
yard. 

Amount. 

1 

fliMiii  r  Tob«a  A  Co..  Baltim^ns Md 

Cents. 
12.5 

987,500 

Oaly  one  bid  receiTod.    Acceptance  recommended. 

Amount  available  for  payment  under  this  contract,  $101,223. 08. 


BXPOBT  OF  MR.  K.  M.  HABTRICK,   ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  6,  1889. 

Am:  I  hare  the  honor  to  submit  the  following  report  of  operations  for  improying 
Iftsihlp-elianDel  in  Galyeston  Bay,  Texas,  for  tbeyear  ending  Jiiuo  30, 1889  : 

OntbedQth  of  Jone,  1''88,  the  ship-channel  through  Galveston  Bay  had  b<>.en  com- 
ploled  to  its  fall  dimensions,  100  feet  wide  and  12  feet  deep,  for  a  diHtancu  from  tho 
liHgiyiiiiig  oi  11,770  feet.  The  contractors  were  Messrs.  George  C.  Fubes  &,  Co., 
wwkiag  nader  tbeir  contract  of  December  3,  1887  ;  they  continued  the  work  uudt^r 
thsHma  eontraet,  being  granted  an  extension  of  time  to  Janoary  1, 1889,  on  their  ap- 
pHoatian  of  Jone  iM^,  1888.  A  second  extension  was  requested  on  December  20,  18-^, 
ad  gfanted  to  March  1,  1889,  and  again  extended  for  tho  third  time  to  March  15, 
IWI;  battbe  work  nnder  the  contract  of  ]>eceml>er  3,  1887,  was  completed  on  Vlarch 
]|^I8B0^  wban  a  new  contract  with  the  same  contractors  of  February  2, 1889,  wiU4  be- 
max  and  eoatinoed  to  Jone  22,  1889,  on  which  date  the  contractors  removed  all  the 
litdgea  fram  the  work,  as  they  considered  they  had  comideted  tlio  contract ;  but  on 


thenoDtiily  mirrey  and  inspection  in  Jnne  it  was  found  that  a  12-foot  depth  could 
not  be  aiamtained  for  the  last  6,i£i^  feet,  so  the  contractors  requested  an  extension 
to  oootpleto  the  work. 

Tbe  drodgiog  plant  in  July,  Angnst,  September,  October,  and  November  consisted 
fl#iMff  dvedgee,  the  C.  Fehe9,  No,  5,  CoL  traighdl,  and  Gen.  Shelly,  with  three  tend- 
dt,  ike  tags  John  Bacon.  Col,  B,  IngaUs,  F,  C,  Fowler^  and  Kate,  one  coal  sloop,  one 
eoal  barge,  and  seven  dnmp-scows  of  an  aggregate  capacity  of  I.H78  cubic  yards. 
Ahhoogh  there  were  fonr  dredges  in  the  fleet  and  seven  dump-scows,  the  contract- 
vers  only  able  to  keep  three  dredges  and  six  dump-HCows  continually  at  work,  as 
dredge  and  one  damp-scow  was  nsually  undergoing  repairs.  Tho  Gen,  Slielly 
taken  off  the  work  Norember,  1888,  leaving  the  plant  and  force  for  the  rest  of 
tke  eontraet  to  consiat  generally  of  three  dredges,  three  tugs,  six  dump-Hcows,  one 
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1'     .-•  --.      _■   .:   :^T   .-:  :.:"*iri*  ■:l-^  i  nl.  ji-i  so-vc^l  in  that  direo- 

?.-   :-.    .-.-."  -iv^r  "iiT  -"-T  z^  .-.rrir".  Azi  ?1':a1  water  on  the  east 

•  ■     -  -    :r--:r-  :Jir  .ir--^r\kz-i  ▼::£  st-th.  thereby  keeping  the 

. :- :  .1  -*  i  :rr»:r*-  i-'i  ""^-  "»-*"  oz  day  and  night  work, 
: .  -  -  ii  ..1"  :  zLk-^rH  i^.T-.-rc  a»*7  Is  :b^  iiamp-0cowB,see 
.  :.  -.4*-z-;r  :rT  i -"i"  :t  ir.  z.  :ir  :ijL.z*!.necordallIosittime 
:*  ■  :  - i  .1  -iz-'i^r  1 : Tt  :lr  1  :•: i".  "  ^f  ^a-jh drt'ijii?  daily  aa  it ad- 

•  •■.  ".■.■7  :-:  jr  i.-T*    -Ki.i  irt  i  .=.-■«.■-•:  izd  r-'oiied  on  working 
;■          -:.*-••  -ij.-'-  -  ik'i  J.'.  :>r  :  i-'r  •::  dr:vi-i:  na^e  piles^.  sonud 

:•  :.   -■-.-:.    f  .:►  .".t  i:  :  :-. .   r-i  e^rzt  :•■  .oziTAr*-  with  uiouthlysnr- 

•     J-  ■  -; "..:.  A*  ".  Ti-  :  ■   "^r  :_.vr  :o  =.4&c  for  a  certain  depth, 

■   •  -.         . .  i      A :  ' It  -1 :  . :  c^^ -  -  ^  -*'::  i  ?:irvey  waamade  and 

-•  .•  ':. -■   :  -.::  ■  :  :..t  •:;  ^lz,-.'.  ■.'.::.:>:«:  :u  i:s  lull  diniensionB. 

^*-  .  •:.-  -r  -.--:'. -r  ti'-jTaT-.c::  ar.d  a  deductiou  made  from  the 

-■  /     ■ ;.  .  .  «;  •.:.  •  --':■  v.-  ;.-. i.ird in  thii  particular  part  of  the  complete 

.•  .    '   •'.  :-  ir-.TTi  :.  vt--:i!:.5  to  !  ri.e  irr-zii  ibe  cat.  in  abont  8  feet  of 

"    .  ■  -  ■'.;...:.  :  .;•;.  :':..».:e-:  an'i  :'i-.r  ::.:*  .iniw  from  ?  to  ^  feet,  the 

■••.•■:..•:  .  a*  v-:'r.  :o.v  ti.ir?.      Til'*  li  ::r.:';aji-.:n>-n'l  was  changed 

•'  •    '      '  -*  -  •.'     !'  :iV-  .  har.:.t".  ^iicn  w:ih:s'*i  allies  of  Kedfish  Keef,  ad 

*•■■  'j.«.  .-•  .r.r^r.-i:.,- r,i"L.»v.-;»:ii:in  that  r.0  ol'siruciion  should  be  placed 

:'    .;.       ■:  •.•r-v:.  ',':.r  .;ty  <..i  *t  :.t.oz.rrs  making  or  leaving  Middle  Pas'* 

i'  '  ■       i    ■  '   .-.  'I'.ri^-j:--  .:.:  1  r  t-.e  n.  ait*  rial  excavated  in  Red  fish  Cut  had 

•    ''•. '  r  J  :;  .'.fr-  U'tui  The  pla^e  ••f excavation,  as  the  banksin 

'.:  if''.:>L  Tiir  had  nnly  a  few  feet  of  water  at  mean  low  tide, 
•''■'.:.  I'J  to  ).r-T  T'iJi  a  long  distance  ihroagh  the  cut  before  they 
'   ■'  •*'■■'  ■••'■'  '•'fn.]>.:,j-'jit,nTni. 

•"•''■'  '"i  .  .iri«  i:  jr'.rit  tiii^  sand,  which  coul '  not  be  retained  in  the 
•'  »  '  •  ;■  /..'  :iii'i  iil'lirj  r:ri-vir(-.  w.ih  old  rope  and  hay:  phell  and  clay, 
'I  ii.«  Ml!;  |, « t,;in,".  -«f  Tii;i'  till-  rlo'irs  woiilil  not  dump,  the  material  hav- 
»••  ».'  i.  fi..i,i-i  1,1  ».,,.  ♦),!  I  i,.i;;.,  loijjil  \n'  ovt-rhau'ed  and  the  doors  put  in  work- 
i'.i'  './•]'  I  J  .jni  .1.1  .;  :jj./1  ^;,,,ij  i.k.j..-.  -aIh.-u  of.»:  i[tiart«fr  uf  a  bucket  was  considered  a 
»"..,<!  #,i.  .-r/  |.i;,«i  j.,i  «  . , ,  ■.^■.•..Jr^  4,t  Ut*',  biickfi :  uinl  stiffvellow  clay,which  in  some 
':i-t  :  A..ii  •!  i,#,i  .|„,„|,  i,,,j„  |j„.  „,,r.[.|.t  inu,  thc:  lif){»per  and  had  to  be  dug out  of  the 
\.ii'ii\  in.\  I,  I,.,  ...,,,,  ,,,,,  I ,, ,,,,,,,  t,.,|.,[^  l,,,t  an  rK-(.u&ionalsni)nierged  pile  and  one 
•,ii|  ■/  II « |.  ^  I, Ml  „o  ,|i.|;,y  oi  .'If,-,  r.f  if  ,.;<  f  j  i  J  j.|j  r«-  «  US  incorred  bv  snags  of  any  kind« 
III  til-  hitin  |,.iii.  of  Jii  «.i.,ni„.r,  J  —  -,  ;,rui  all  of  January,  i^^,  the  fleet  was  a1 
III  Ifi'iJiJi  r'lit  ;iii'l  ;ii#j,iii.ir|i«.v,,  ;,,,,j  ],.j,|  tf,  contend  against  low  tides, causing 
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at  work 
causing  shoal 


'.Mill  I  r,i,  fi,i  iiijii,|,jij,'  ;^i«,iiiiri,  i  |ji.  I  r^rH  an, |  m<:owh  remaining  hours at  a  time  agTOund 
liiMl  iiiiiiM,- 1.,  11,.,....    'J  I,.  I.. ;,,!.  Ut  (:,.,! lini,  CiitKtrniijjriirn'i.iB,  and  wi 


'ith  bad  anchorage 


It  iiiiiil.-  II  ,ii,|M.,f.,I.I.-.  to  li.iir]  11,1,  iiiiMi^rHin  poHitioii  at  certain  times  of  the  tide  when 
li- .i.foii.,l   |,_v  .,tioii;r  wiiiil.     'Ji„.  niati;rial  wan  coinpacl 


I  pact  Hhcll,   sand,  and  day,  the 


i.nr.k.t.  1 1,11,11, ^r  „,,  only  of,i,-foiirth  full  at  a  tiiin-;  tlir  material  also  wedged  the  (fnmp 
riij.ii, ,  „«,  that  ihi  y  iM.iihJ  not  «liiii,p,  and  to««-thor  with  ilie  confined  nature  of  thecnt, 
making  il  ilillinilt  to  msiniiivir  tho  tiigH  and  m-ows.  A  jjreat  loss  to  the  contractors 
anil    iiay  to  I  tii^  work  wan  orrasioned  from  tlin  combined  eanses  named  above. 

n„  til.-  .11.1  \.v  «.i  UrdtJsh  Cut.  it  WHH  appamit  that  the  whole  bottom  for  several 
liiMi.Ji.'fl  h.  I  nil  .:„  h  Hjdi-  of  tlir  »orK«  is  aliv«>  with  travflin^  shell,  moving  np  and 
«loun  thiTiil  iir.ror.ljn;;  to  thrilin,,!  jon  of  iIm.  tide,  M-oiiiing  out  and  filling  up  in  pro- 
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portion  to  the  J^treiii^th  and  carrying  capacity  of  the  carrent.  The  nose  or  point  J ut- 
tmgoDt  firoui  The  east  »ide  of  the  gorpo,  which  was  removed,  has  reformed  south  of 
its  old  }H>8itioij,  niid  whereas  the  depth  of  water  over  the  old  point  was  a  few  inchoH 
at  mean  low  tide  it  is  now  above  water  at  mean  low  ti<le.  The  practical  effect  of 
ttkingoffthiHiioint  is  to  make  the  current  run  strai|;hter  and  with  less  eddifs  through 
thrgi^Ke.  much  to  the  satisfaction  of  those  UHJug  the  cut  having  barges  in  tow. 

The  Heather  was  fairly  good  for  most  of  the  year  for  dredging  operations  and  no 
iDiiHal  damage  was  done  to  the  fleet.  An  easterly  gale  on  the  5th  of  July,  1^^HH, 
eaoiHrd  the  parting  of  anchor  lines.  An  eztniordinar?'  low  tide  occurred  on  the  2e«th 
of  January,  leSe,  when  Rediish  gauge  in  upper  bay  read  1.3  feet  below  mean  low  tide 
and  the  Ilalf-moon  gauge  in  lower  bay  read  3.1  feet  below  mean  low  tide;  this  caused 
a  coniplet*:  cecisation  of  work. 

Tfaeeaugea  would  not  have  shown  so  great  a  difference  between  upper  and  h>wer 
lajTonly  that  the  8an  Jacinto  and  Trinity  rivers  were  in  flood  and  helped  to  keiqi 
a|kperbay  full  and  above  its  normal  condition  when  lower  bay  is  empty  from  eon- 
tinvrd  northers. 

For  eleven  months  of  the  year  the  schooner  Andrfw  Boden  was  used  as  a  dispatch 
brat  in  which  the  assistant  engineers  had  their  quarters,  giving  personal  supervision 
to  the  work  when  DOt  required  in  the  ofl9ce  on  records,  plotting  monthly  surveys  and 
troitt-sections,  etc.  The  tug  Molyneux  was  detail^  for  a  few  weeks  to  make  unex- 
pwtid  inspectioua  and  assist  on  a  monthly  survey,  and  was  found  very  useful  for  the 
parposie. 

lo  the  month  of  June,  18d9,  the  schooner  was  employed  on  the  erection  of  beacons 
thai  are  to  mark  the  channel,  and  a  steam-lannch  was  hired  when  nect^nsary  for  in- 
fpcction  until  the  tng  Molyneux  from  Aransas  Pass  improvement  could  bo  aVailabln 
a«  tender  to  the  schooner  on  the  erection  of  beacons,  inspection  boat  to  the  dredge 
4«rt,and  survey  boat  fur  monthly  and  annual  reports.  The  Molyneux  with  crew  re- 
poitrd  for  duty  on  ship-channel  improvement  the  first  week  in  June,  18d9,  and  has 
been  found  of  great  advantage  in  facilitating  the  work  on  surveys. 

Ude-gangea  were  placed  on  the  range  piles  as  the  fleet  advanced  and  their  mean  low 
tide  checked  at  every  monthly  survey  by  the  record  kept  at  Half-moon  and  Kedtish 
fie«f.  By  February,  Ihi^,  nearly  all'the  range  piles  in  lower  bay  had  gone,  together 
Tith  south  beacon.  Various  causes  contributed  to  their  disappearance,  the  inoHt  im- 
T»rtant  i^f  which  was  the  "Teredo  navalis,"  the  life  of  a  green  liJ-mch  pile  with  the 
Wk  on  being  about-  two  years.  Vessels  also  come  in  contact  with  them  on  dark 
nijrbta  and  foggy  days,  and  the  dredge  fleet  in  boisterous  weather  was  unable  to  con- 
tn.ll  anchor  lines  and  tows,  and  aslight  push  from  any  cause  overturned  or  broke  the 
wonii-eaten  pile. 

Id  February,  1S-t»9,  specifications  with  sketch  were  provided  so  that  contractors  and 
Oibrn  could  bid  for  the  renewal  of  beacons  and  range  pileH,  and  as  the  life  of  a  hingh^ 
tiBil^rr  pile  in  lower  bay  is  about  two  years  it  was  deemed  best  to  renew  all  piles 
nmiking  the  channel  with  material  that  could  resist  the  ravagen  of  the  teriMlo  and 
Uniore  or  K*ss  strong  to  withstand  damage  from  vessels.  After  canvaHsing  the  cost 
and  the  a^laptability  of  difi'erent  materials  it  was  at  length  decided  to  use  tinil)er 
pilra  covered,  where  the  teredo  eats,  with  cast-iron  pipe  and  the  annular  Hpace  be- 
tween the  timber  and  pile  tilled  with  concrete.  The  bcaconn  were  to  have  fonr  pilos. 
Tiir  rfcngi-  beacons  were  to  have  three  piles  formed  like  a  trijiod,  all  surmounted  with 
f\pv\\  fniles  and  disks.  Finding  no  one  familiar  with  this  kind  of  couHtrnction,  and 
till-'  i»nlv  bids  submitted  beiugexorbitant,  the  Department  undertook  the  erection  l)y 
day>  laljor  anil  began  work  on  the  1st  of  June,  Ir^'^O.  and  up  to  the  present  time  the 
cobt  of  material  and  labor  expended  has  been  tar  below  any  proposal  submitted. 

FACTS,  COMPABATIVE  SURVKYS,  AXD  OBSERVATIONS. 

The  entrance  to  the  channel  at  Bolivar  is  to  he  marked  by  a  beacon  and  designated 
aal^iwer  Beacon  (L.  B.).  The  southern  approach  toKedfish  is  marked  by  South  Bea- 
mi  (S.  B.).  The  northern  approacht<i  Kedtish  Cut  is  marked  by  North  Bearon  (N.  15.)- 
llit:  aoutlieru  extremity  of  Morgan's  Cut  is  marked  by  Morgaii'8  Beacon  (M.  B.).  The 
ilMance  K-tween  L.  B.  and  S.  B.  is 9.9:1  miles,  "Lower  Bay  Cut."  The  distance  be- 
TwiM  ri  S.  B.  and  N.  B.  is  1.87  miles,  *'RedtiHh  Cut."  The  distance  between  N.  B.  and 
II.  B.  iR  7.10  miles,  •* Upper  Bay  Cut."    Total  hngth  of  channel  is  lc».yO  niileM. 

Averacje  depth  of  bay  entrance  to  channel  (L.  B.),  April,  18HH,  was  12.:i  feet.  Im- 
Di^iliately  atter  excavation,  average  13.5*2  feet,  and  maximum  \\.i\  feet. 

A^i-ragHiUpthof  bay  at  entrance  to  channel  (L.  B.),  J"ih»,  IH^D,  is  10.9  feet;  14 
iL«»nths  after  excavation  the  entrance  to  channel  averages  11.40  and  maximum  VZ, 

Mii)imum depth  in  ch<innel,  time  of  excavation,  between  L.  B.  and  S.  B.,  12  feet; 
minimum  depth  in  channel,  June,  l«iO,  between  L.  B.  and  S.  B.,  10.2  feet. 

Avi-rage  depth  in  bay  near  cut,  February  and  March,  1HH7,  ^^Si^  feot.  Average 
ikpih  in  bay  near  cut,  monthly  survey,  time  of  excavation,  b.63  feet. 
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Average  depth  in  chanDel  between  L.  B.  j^nd  tt.  B.  at  time  of  excaTstion,  13.15  fbet. 
Average  deptn  in  channel  between  L.  B.  and  S.  B.  Jane.  1889,  11.61  feet.  Averafs 
fill  in  an  avera>ce  of  ten  months'  time,  1.54  feet. 

The  approach  to  Redfisb  Cut,  south  side,  scoured  cut  and  showed  a  deeper  cut  after 
excavation  than  was  excavated  and  retains  this  depth  in  some  places.  Bedfish  Cot 
proper  maintains  about  the  same  depth.  The  width  of  the  gorse  remains  about  the 
same  since  the  excavation  of  the  point,  and  the  currents  set  witn  leas  eddies  thronjEb 
the  >rorge.  The  approach  to  Bednsh  Cut  from  the  north  shows  little  if  any  filling, 
an<l  the  Kaiue  may  be  said  of  Upper  Bay  Cut  between  N.  B.  and  If.  B.,  the  time  be- 
tween monthly  and  annual  survey  being  too  short  to  detect  any  appreciable  change. 
Mor^^an's  Cut  has  shoaled  since  the  survey  of  1887. 

Morgan's  Canal  has  a  decrease  in  depth  since  1887,  most  probably  due  fkon  the 
bankH  on  Inith  sides  of  the  canal  sliding  into  the  canal,  they  not  being  properly  re- 
tained and  protected. 

Currents  in  Lower  Bay  near  Bolivar  set  across  the  axis  of  channel  within  90  to  30 
degn^es  of  a  right  angle.  Strong  currents  are  not  noticed  acroea  the  axis  of  channel  In 
Upper  Bay. 

SUMMABT. 

Total  advance  of  completed  channel  this  year,  78,675  feet,  eqoal  to  14.9  miles. 


Excavated  hg  each  dredge  durk^  the  year. 

Cnbie 

C.  Fobes 511,29S.O 

Ncf) 686.092.4 

Col.  CraighiU 219,379.6 

Gen.  Shelly 206,453.5 

Total 1,618,220.5 

Excavated  i  n  advance  of  completed  channel  of  last  year 64, 672. 9 

Total , 1,689,«93.4 

Accounted  for  as  follows : 

Allowed  contractor  this  year 1,393,738.9 

Deductions  this  year 190,686.0 

Excavated  in  advance  of  completed  channel  for  this  year 168,46815 

Total 1,689,893.4 


Average  number  of  hours  by  each  dredge  in  twentjf'fcur  homre. 


Dredge. 


C.  Fob«*« 

Col.  Craighii; 

No.  5 

Gen.  Shelly  . 


Aotnsl  dredging. 


Day 
work. 


A  fK. 

5  23 
4    41 

6  8 
«    89 


Day  and 
night 
work. 


7  50 
None. 
11  41 
None. 


Repairing  naohis* 
•ry. 


work. 


Ata. 
1  19 
1  85 

0  51 

1  10 


Day  and 
night 
work. 


3  1 
None. 

1  7 
None. 


The  remaining  hours  were  consumed  by  delays  in  moving  anchors,  the  repair  of 
dump-scows  and  changing  of  same,  break  down  of  tugs,  meals,  boisterous  weather, 
strong  cun-ents  and  low  (ides,  recreation,  and  sleep. 
Very  respectfully,  your  obedient  servant, 

£.  M.  Habtrick, 
U,  3,  Aeeietant  Engineer. 

MaJ.  O.  H.  Ernst, 

Ccrpe  of  £ngineer$,  U,  8,  A, 


f^'"- 
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oobebspon1>snoe  in  mattes  of  transfer  by  buffalo  batou 
ship  -  channel  company  of  its  wobks  at  morgan's  point, 
tbxasy  to  the  united  states. 

United  States  Engineer  Office, 

Oalvesion^  Tex.^  September  19, 1889. 

8lB :  I  hAve  the  honor  to  repoi-t  that  in  accordaDce  with  the  in8trac- 
tku»  contained  in  yoor  letter  of  May  14,  1889, 1  have  called  upon  the 
BaHUo  Bayon  Ship-Ohannel  Company  to  execute  its  agreemeDt  of  Feb- 
mary  14^  1881,  to  transfer  to  the  United  States  its  work  at  Morgan's 
Point.    A  copy  of  the  correspondence  is  inclosed.    It  will  be  seen  that 
the  eompany  claims  compensation  for  their  property.    By  implication 
the  qnestion  is  raised  also  as  to  what  is  the  meaDing  of  the  term  ^^  com- 
pletion," as  applied  to  the  ship-channel  in  Galveston  Bay.    The  work 
IB  DOt  capable  of  permanent  completion.    The  original  excavation  was 
completed  early  in  July  last,  but  the  portion  of  the  channel  excavated 
the  year  before  had  shoaled  so  that  there  is  not  now  a  channel  of  the 
required  dimensions  from  Bolivar  Channel  to  Morgan's  Gut. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ebnst, 
Colonel^  IT.  8.  Army, 

The  OmKF  OF  Bngineebs,  U.  S.  A.         ^^J^^y  ^^^*  of  Engineers ^ 


lmttkr  fbom  majob  ebnst  to  mb.  cave. 

United  States  Enqineeb  Office, 

GalvesUm,  Tex.,  July  12,  1889. 

8ni :  I  have  the  honor  to  inform  yoa  that  the  original  excavation  of  the  ship- 
channel  in  Galveston  Bay  from  Morgan's  Cut  to  Bolivar  Channel  is  now  practically 
eompleted,  and  that  I  am  directed  by  the  Chief  of  Eugiueers  to  call  upon  your  com- 
pany to  execute  the  agreement  made  by  it  February  14,  18H1. 

The  agreement  referred  to  is  found  printed  npou  page  11^38,  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  and  reads,  after  a  preamble,  as  follows:  '*Upon  the 
completion  of  the  said  improvement  we  will  enter  into  aud  subscribe  any  and  all 
SQch  inatmvient  or  instruments  as  may  be  necessary  or  required,  in  order  fully  to 
trmflfer  and  surrender  to  the  United  States  the  entire  sai<l  work,  together  with  the 
charter  and  rights  aforesaid,''  the  work  referred  to  being  your  work  at  Morgan's 
Point. 

The  instrument  which  I  suppose  to  be  necessary  would  be  a  deed  to  the  laud 
tliroogh  which  Morgan's  Canal  is  cnt,  including  a  strip,  say,  300  feet  wide  on  each 
(ude  of  the  water-way,  and  extending  from  Galveston  Bay  t-o  the  San  Jacinto  River. 
Will  yon  kindly  inform  me  if  you  are  prepared  to  execute  such  a  deed  to  the  United 
SUtesT 

Very  respectfully,  your  obedient  servant, 

O.  11.  Erxst, 
Major  of  Enginters, 
£.  W.  Cave,  Esq., 

Prttident  Buffalo  Bayou  Ship-Channel  Company ^  Houston,  Tex, 


letteb  fbom  mb.  cave  to  major  ernst. 

Office  of  Buffalo  Bayou  Ship-Channkl  Company, 

Houston,  Tex.j  July  16,  1889. 

Sir:  Tour  favor  of  the  12th  instant  has  been  received.  I  have  the  honor  to  state 
that  it  will  have  reply  at  the  earliest  day  practicable,  in  view  of  the  time  necessary 
^  the  consideration  of  the  matters  referred  to  therein. 

Very  respectfully,  your  obedient  servant,  E.  W.  Cave. 

President. 

Maj.  O.  H.  Ernst, 

UuiUd  Staim  Bnghmrt. 
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LBTTER  FROM  MAJOR  KR2C8T  TO  MR.  CAVS. 

UxiTKD  States  Emoinekr  Offick, 

GulffeaUm,  Tex,,  AuffUBt  9, 18d0. 

SiK :  I  bavo  the  liouor  to  request  information  as  to  the  time  about  when  I  may  ex- 
pect to  receive  a  further  reply  to  my  letter  of  the  12th  ultimo  npon  thesub^t  of  the 
traiirtfer  to  the  Uuited  Statee  by  your  company  of  its  work  at  Morgan's  Point. 
Very  renpectfully,  your  obedieut  servant, 

O.  H.  ERMSTy 

MqfiMrof  ~ 
E    W.  Cavk,  Esq., 

Fresident  Buffalo  Bajfon  Skip-Channel  Compowy,  Hom»Um,  Tex, 


letter  from  mr.  cxve  to  major  ernst. 

Office  of  Buffalo  Batou  Ship-Channel  Company. 

Houtton,  Tex.,  August  13,  1889. 

Sir  :  1  have  the  honor  to  acknowledge  receipt  of  your  favor  of  the  9th  instant.  In 
reply,  1  beg  leave  to  state  that  I  confideutly  expect  to  make  the  further  reply  to  yonr 
letter  of  the  12th  ultimo  at  an  early  date,  and  certainly  not  later  than  the  lOtn  of  next 
month,  September. 

Very  respectfully,  your  obedient  servant,  E.  W.  Cave, 

PreaidemL 
M^j.  O.  H.  Ernst, 

United  Siaiee  Engineers. 

letter  from  major  ERNST  TO  MR.  CAVE. 

United  States  Engineer  Office, 

Galveston,  Tex,,  August  16,  1869. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  favor  of  the  13th  instant 
stating  that  you  expect  to  make  a  furtner  reply  to  my  letter  of.  July  12,  1889,  at  an 
early  date,  and  certainly  not  later  than  the  10th  of  next  month.  Will  yon  kindly 
fumiHh  me  the  reanons  why  it  is  not  practicable  to  make  some  definite  reply  to  that 
lett<)r  without  further  delay  T 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engit 
E.  W.  Cave,  Esq., 

President  Buffalo  Bayou  Skip-Channel  Company,  Houston,  Tex, 


letter  FROM  MR.   CAVE  TO  MAJOR  ERNST. 

Office  of  Buffalo  Bayou  Ship-Channel  Company, 

Houston,  Tex.,  August  17,  1889. 

Dear  Sir  :  1  have  the  honor  to  acknowledge  receipt  of  your  favor  of  15th  instant. 
The  time  occupied  ih  incident  to  corporate  management,  in  which  the  executive  ofi- 
cers  are  but  the  reproNentatives  of  those  whose  interests  are  confided  to  their  snper- 
viHion,  and  who  are  entitled  to  be  considered  and  afforded  time  to  make  known  their 
viewH.  1  regret  that  you  did  not  name  a  time  in  which  reply  must  bo  made,  in  which 
cjise  every  ettort  would  have  been  made  to  make  prompt  answer.  I  hope  you  will 
not  consider  there  has  been  any  unreasonable  delay. 

While  I  hope  and  expect  to  make  the  **  further  reply"  named,  at  an  early  day, 
and  not  wait  until  the  latest  day  named,  I  deem  it  proper  now,  in  order  that  there 
may  be  no  miminderstuuding  as  to  the  intentions  of  the  company,  to  say,  that  1  feel 
fully  authorized  to  state  it  has  been  and  is  at  all  time  prepared  to  complete  the  trans- 
action covered  by  the  agreement  with  the  Government  of  the  United  States,  upon  the 
terms  and  in  the  manner  provided  for,  upon  such  notice  as  affords  reasonable  time  for 
corporate  action. 

Very  respectfully,  your  obedient  servant, 

E.  W.  Cave, 

Maj.  O.  H.  ERNST,  Preeidm, 

Unit^  Statci  Engin^^s, 
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uettkb  from  mr.  cave  to  major  ernst. 

Office  of  Buffalo  Bayou  Ship-Channel  Company, 

HousUmy  Tex.,  September  10, 1889. 

I  ha  Ye  the  hoDor  to  say,  replyiog  to  your  letter  of  12th  July,  1889,  referrvrd  to 
>reYion8  letters  of  July  16  and  August  13  and  17, 1889,  that,  assuming  that  the 
ment  of  the  United  States  has  oompleted  a  ship-channel  for  vessels  of  12  feet 
t  from  Bolivar  Channel  to  the  channel  constructed  b^  this  company  (as  to 
we  shall  no  doubt  have  formal  assurance  in  duo  time),  this  company  is  prepared 
over  their  work  at  Morgan's  Point  and  to  surrender  their  charter,  granted  by 
ii^latnre  of  Texas,  and  the  rights  accruing  thereunder,  to  the  United  States, 
«ceiving  from  the  United  States  the  stipulated  compensation  therefor. 
«  entering  into  the  detaUs  as  to  the  precise  manner  of  making  this  transfer 
^Q  kindly  advise  me  whether  the  United  States  is  now  prepared  to  pay  the 
compensation  for  this  transfer,  or  whether  further  action  on  the  part  of  Con- 
I  to  be  awaited  in  that  behalf,  and  oblige, 
Tour  obedient  servant,  £.  W.  Cave, 

Preeideni. 
O.  H.  Ernst, 
UuUed  SUUee  Engineers. 


V  3. 
IMPROVEMENT  OP  TRINITY  RIVER,  TEXAS. 

Trinity  Eiver  empties  into  Galveston  Bay  tbroagh  several 
iR  or  passes,  near  its  northeast  extremity,  aboat  35  miles  from 
ston.  The  relative  importance  of  the  passes  appears  to  have 
I  considerably.  The  one  generally  used  by  vessels  of  late  years 
Middle  Pass.  The  channel  depth  iu  the  river  immediately  above 
is:;;e8  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  !)  feet 
re.  Opposite  the  month  of  each  of  the  passes  is  a  bar,  the  depth 
the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  2  inches, 
rade  using  the  river  is  carried  in  sailing  vessels  which  draw  from 
to  4  feet  8  inches.    To  accommodate  them  there  should  be  a  chan- 

to  6  feet  deep. 
s  stated  upon  page  539  of  the  Annual  Report  of  the  Chief  of  En- 
rs  for  1871  that  Pass  A,  or  the  Southeast  Pass,  was  excavated  by 
overnment  in  18G5  to  lacilitate  the  supply  of  fuel  to  the  troops 
ne<l  in  Galveston.  This  improvement  was  subsequently  obliter- 
by  natural  causes.  In  1880  a  channel  was  dredged  across  the  bar 
e  mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average 
1  110  feet,  and  its  least  depth  5 J  feet,  the  amount  of  material  rc- 
d  being  47,300  cubic  yards.  (Bee  Annual  Keport  Chief  of  Engi- 
,  1881,  p.  1341.)  This  channel  was  also  obliterated  by  natural 
!8.  In  the  winter  of  1884  and  spring  of  1885  a  channel  was  again 
xed  through  the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth 
feet,  its  length  being  3,750  feet.  A  wooden  revetment  was  placed 
the  west  side  of  the  channel  for  a  length  of  2,775  feet,  and  upon 
ast  side  for  a  length  of  1,280  feet,  of  which  the  object  was  to  pre- 
the  excavated  material  deposited  near  by  from  flowing  back  into 
ut.  In  my  annual  report  for  1887  I  stated  that  the  channel  had 
e<l  in  some  places;  that  additional  dredging  was  needed,  and  that 
evetments  required  repairs  and  extension.  The  cost  of  the  neces- 
work  was  estimated  at  $25,000. 

I  appropriation  of  $12,500,  for  continuing  the  improvement,  having 

provided  in  the  river  and  harbor  act  of  August  11,  1888,  a  survey 

andertaken  this  year  in  April  to  ascertain  the  present  condition  of 
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the  bar  and  of  the  works  executed  for  its  improvement  daring  the  win- 
ter of  1884-'85.  It  was  fonnd  that  the  channel,  though  not  entirely  ob- 
literated, had  shoaled  considerably,  and  had  a  least  depth  at  one  point 
of  only  3  feet  2  inches.  The  west  revetment  is  in  fair  condition  for  a 
lenp^th  of  about  1,800  feet  from  its  up-stream  end ;  the  remaining  $175 
feet  haH  been  much  damaged.  The  east  revetment  is  in  good  condition 
for  a  length  of  300  feet  from  its  down  stream  end ;  of  the  remainder, 
only  the  piles  remain.  Evidence  of  the  action  of  the  teredo  is  found  at 
the  downstream  end  of  the  west  revetment,  but  for  most  of  the  distance 
the  wood  appears  to  have  been  protected  by  the  presence  of  fresh 
water. 

The  results  obtained  in  1885  could,  perhaps,  have  been  maintained 
by  a  small  amount  of  annual  dredging,  though  there  are  no  data  for 
estimating  exactly  what  the  amount  of  it  would  have  been  and  what  it 
would  have  cost.  The  new  appropriation  might  be  applied  to  again 
dredging  out  the  channel,  thus  affording  temi)orary  relief,  and  to  some 
repairs  of  the  revetments.  But  in  view  of  the  irregularity  with  which 
appropriations  are  made^  it  is  believed  that  better  results  will  in  the 
end  be  obtaine<l  by  building  two  parallel  jettie«,which  shall  concentrate 
the  flow  of  the  river  and  keep  it  at  work  upon  the  bar,  whether  there 
be  funds  available  for  continuing  the  improvement  or  not.  Necessarily 
the  jetties  must  be  of  a  cheap  form.  It  has  accordingly  been  decided, 
with  your  approval,  to  build  two])arallel  timber  jetties,  extending  from 
the  mouth  of  the  middle  pass  across  the  bar  to  a  depth  of  6  feet  in  Gal- 
veston Bay.  The  west  jetty  is  to  follow  the  line  of  the  present  west 
revetment,  and  to  embody  as  part  of  itself  so  much  of  that  work  as  is 
serviceable.  The  interval  between  the  two  jetties  is  to  be  276  feet.  The 
form  of  construction  is  a  continuous  line  of  sheet-piling,  driven  10  feet 
into  the  ground,  and  projecting  4  feet  above  the  water  surface,  strength- 
ened by  a  double  row  of  stringers  at  top  and  another  double  row  at  the 
wat<»r-surface,  which  are  in  turn  embraced  between  and  bolted  to  stiff 
piles  in  pairs  driven  to  a  penetration  of  15  feet,  the  interval  between 
the  pairs  being  8  feet.  The  total  length  of  the  west  jetty  is  to  be  7,750 
feet,  and  of  the  east  jetty  7,600  feet.  Low  submerged  dams  or  sills  are 
to  be  i)lu(ed  across  the  two  other  principal  passes  to  prevent  their  en- 
largement. 

The  total  estimated  cost  of  the  two  jetties  and  the  two  sills,  includ- 
ing the  removal  of  so  much  of  the  old  east  revetment  as  may  remain 
after  tlK»  completion  of  the  new  work,  is  $55,000.  This  is  an  increase 
of  $30,000  above  the  estimates  heretofore  submitted,  but  the  latter  did 
not  include  the  cost  of  maintenance.  The  present  estimate  is  expected 
to  create  a  channel  8  feet  deep  between  the  Jetties,  and  to  maintain  it 
during  the  life  of  the  timber,  or  say  eight  years. 

It  is  proposed  to  apply  the  funds  now  available  to  the  west  jetty, 
beginning  at  the  up-stream  end,  and  working  down-stream  as  far 
as  they  will  go.  Proposals  for  doing  the  work  by  contract  have  been 
invited  by  public  advertisement,  and  are  to  be  opened  on  the  26th  of 

July. 

A  sj)ecial  agent  was  employed  throughout  the  year,  whose  business 
it  was  to  make  a  daily  record  of  all  in  coming  and  out-going  trade.  The 
commercial  statistics  comi)iled  from  this  record  are  appended. 

The  amount  estimated  for  carryiug  on  the  improvement  during  the 
fiscal  year  ending  June  30, 1891,  is  $42,500,  with' which  sum  it  is  pro- 
posed to  complete  the  west  jetty  and  build  the  east  jetty. 

The  original  csti mated  cost  of  the  work  as  here  revined  ih 189,500.00 

Tbo  agjjregato  amonnt  appropriated  to  July  1,  18t»9,  is 47,000.00 

The  amount  actually  expended  is 34,535.97 
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Thm  woiic  im  loeAtod  in  the  eolleetioii  diatrici  of  ChilTeston.  The  neArest  licbl- 
hM»  is  at  Bedfiah  Bw. 

Tb»  MMMint  of  TeTooae  ooUaetad  at  the  port  of  GalToaton  for  the  fiscal  year  endtnjp 
Jne  30^  1869,  was  $153,010. 51.  ^ 

Money  gUUewkeni. 

Aissimt  Mwropriated  by  act  of  Anyist  11, 1868 $12,500.00 

My  1, 1869,  amoont  expended  donng  fiscal  year,  exelosiTe  of  liabilities 
ostitanding  July  1,1866 35.07 

My  1, 1889,  balanee  aTailable 12,464.03 

(Amount  (estimated)  reonixed  for  completion  of  existing  projeet 42, 500. 00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1801  42. 500. 00 
SnlMttitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


co: 


BCIAL  STATISnCS  FOR  FI0CAL  TSAR  XHDIHO  JUHX  30,  1860. 
(Beportad  l^SpMUl  AfftBt  L.O.ChaMheca.  •£  WaDliTllk^  Ttz.] 


The  trade  of  Trinity  RiTer  was  carried  in  36  Ycasels,  schooners,  and  sloops,  excln* 
■?ely,  plying  between  WaUisriUe  and  Oalveston.  Their  length  on  deck  is  from  24 
feet  to  65  feet;  dranght  when  loaded  from  2  feet  to  4  feet  6  inches,  and  their  tonnage 
iiB|ing  from  3  tons  to  32  tons  each.  They  made  l,;f30  tri-  s  daring  the  year,  668  ax^ 
linue  and  663  departores.  The  total  tonnage  of  Ycssels  arriving  was  8,372  tons,  and 
•f  Teseels  departing  wan  8,365  tons.    Freight  carried  was  as  follows : 


GowcbI  BMrehandlee. 


.bsnele. 


iniKator  bides number. 

Chaneal barrele. 

Cotioa balee. 

iWdeottoii .*. tona  . 

Woo4 eorda. 

Ming pieces. 

hilrottdtiee do... 

Ifct    dozen. 

Poultry do.., 

Fiah poundt . 

V«« do  .. 

CtamfthelU barrels. 

Calrse hesd. 

flofs do... 

Sbwp do... 


Total. 


1;488 


1.460 

2S101 

207 

06 

0.014 

806 

1.055 

list 

31 

24. 6M 

8.800 

1,350 

08 

20 

28 


$13,430.00 


eoiioo 

12, 051 70 

•.SSSlOS 

5  137  00 

20.778.00 

1,000.00 

S27.:« 

630.80 

124,  ^0 

1.228.20 

.e4.00 

270.00 

652.00 

100.00 

28.00 


62,472.20 


0478.90 


30.00 

2.rj.oo 

^5160 
2  7  51 
12.003.00 
52.00 
167.  J . 
116.10 

;5.00 
356  45 

60.00 
135.00 

.0.00 

20.00 
5.00 


16,707.00 


Total  valne  of  trade  for  the  year,  approximately,  $75,902.20 


V4. 


IMPROVEMENT  OP  BUFFALO  BAYOU.  TEXAS. 

A  description  of  this  stream  and  of  the  work  projected  for  its  ira 
provement  was  given  in  my  annnal  report  for  1887. 

At  the  date  of  my  last  annnal  report  the  work  was  saapended  for 
want  of  funds.  A  new  appropriation  of  $25,000  haviug  been  made  by 
the  river  and  harbor  act  of  Angnst  11, 1888,  a  contract  was  entered  into 
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October  2G,  1888,  with  J.  J.  AtkiDSon  for  coDtinuing  the  work,  and  active 
operations  were  resamed  December  6.  Mach  shoaling  had  occurred  in 
the  portion  of  the  channel  dredged  out  the  previous  year  between  White 
Oak  Ba^'ou  and  a  point  2^  miles  below,  particularly  at  the  ^^  turning 
point "  at  the  mouth  of  White  Oak  Bayou.  This  ground  was  again  gone 
over  with  the  dredge.  The  work  of  easing  Bends  2  and  3,  situated 
about  0  miles  below  White  Oak  Bayou,  which  was  left  unfinished  last 
year,  was  continued.  That  at  Bend  2  was  completed,  and  that  at  Bend 
3  made  good  progress.  At  Bend  4,  situated  about  one-third  of  a  mile 
above  Bend  3,  the  bank  was  cut  down  by  scrapers  to  near  the  water- 
surface  with  a  view  to  cutting  off  the  point,  but  no  excavation  was  made 
under  water. 

The  total  amount  of  material  excavated  under  contract  from  the  bed 
was  48,104  cubic  yards  soft  material  and  1,795  cubic  feet  sunken  logs. 
The  force  was  engaged  also  708  hours  removing  stumps  and  wrecks 
from  the  bed.  The  total  amount  excavated  above  the  water-surftfce  by 
scrapers  and  mule  teams  wa«  5,516  cubic  yards.  The  contractor  had 
also  in  the  course  of  his  contract  removed  about  12,000  cubic  yards  at 
depths  greater  than  10  feet,  the  limit  below  which  he  was  not  entitled  to 
payment.  Before  this  yeai^s  work  was  begun  the  available  depth  for 
the  portion  of  the  stream  dredged  was  from  6J  to  7  feet,  and  the  width 
of  the  channel  for  this  depth  was  from  30  to  ^  feet.  These  dimensions 
were  increased  to  a  minimum  depth  of  9J  feet  with  a  width  of  from  40 
to  80  fe<5t. 

Under  the  terms  of  the  contract  it  was  to  have  been  completed  June 
30, 1889,  but  it  wa^  not  entirely  finished  at  that  time,  and  an  extension 
to  July  31  had  been  applied  for.  The  work  remaining  to  be  done  with 
the  funds  available  will  be  applied  to  easing  Bend  3,  which  it  is  ex- 
pected will  be  completed. 

The  work  was  carried  on  under  the  immediate  supervision  of  Mr.  B. 
B.  Talfor,  assistant  engineer,  whose  reportis  hereto  appended,  to  which 
reference  should  be  made  for  details. 

With  the  amount  of  the  estimate,  $50,000,  for  continuing  the  work 
during  the  fiscal  year  endiug  June  30, 1891,  it  is  proposed  to  again  go 
over  the  ground  heretofore  worked  over,  widening  the  water-way  where 
the  widtli  is  less  than  100  feet  and  where  the  cost  of  widening  is  not 
excessive,  and  to  deepen  the  chauuel  where  it  is  less  than  9  feet  at  mciin 
low  tide  liy  dredging ;  to  ease  the  sharpness  of  bends  by  cutting  off 
the  points,  by  scraping  and  dredging,  and  to  remove  such  sunken  logs 
and  stumps  from  the  bed  and  such  overhanging  trees  from  the  banks 
as  may  interfere  with  navigation,  all  the  work  being  located  between 
White  Oak  and  Siuim's  bayous. 

As  stated  in  former  reports,  "  it  is  reasonably  certain  that  the  amount 
estimated  for  the  completion  of  the  present  project,  which  has  hereto- 
fore accompanied  the  annual  reports  upon  this  work,  will  not  be  suffi- 
cient for  that  purpose.  To  make  a  new  estimate  would  involve  a  re- 
survey,  which  is  exi)ensive.  Moreover,  it  is  impossible  to  make  an  ac- 
curate estimate  of  what  the  final  cost  will  be  if  the  work  be  prosecuted 
as  heretofore,  under  small  and  irregular  appropriations.  As  available 
funds  are  limited  and  can  not  well  be  spared  for  a  survey,  I  have  thought 
it  proper,  with  this  explanation,  to  retain  the  old  estimate." 

The  principal  trade  of  the  bayou  is  carried  on  by  the  Houston  Direct 
Navigation  Company  with  tugs  and  barges.  A  statement  of  the  freight 
carried  by  them  during  the  year  is  appended.  Many  small  vessels  also 
visit  the  bayou.  To  ascertain  the  extent  of  this  trade  a  special  agent 
was  employed  throughout  the  year,  whose  business  it  was  to  keep  a 
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dsily  record  of  all  saoh  vessels.    The  information  compiled  from  this 
reeml  is  also  appended. 

The  orig:inal  estimated  ooflt  of  this  work  was* |385,2d9.73 

The  aggregate  arngant  appropriated  to  July  1, 1889,  is 143,750.00 

'  The  aaoant  expended,  inolading  oatstandiog  liabilities,  is 138, 393. 82 

The  work  is  located  in  the  collection  district  of  Galveston.  .  The  nearest  light- 
hoQSQS  are  thoee  in  GalTOston  Bay.  The  amount  of  revenne  collected  at  the  port  of 
GalTeelon  for  the  fiscal  year  ending  Jane  30,  18^,  was  |153,040.51. 

Money  statement 

Joly  1, 1888,  amount  available $1,067.80 

Amoont  appropriated  by  act  of  Angnst  II,  1888 95,000. 00 

26, 087. 80 
July  1, 1889,  amount  expended  daring  fiscal  year,  exclosive  of 

UsbiUUes  outstanding  July  1,  1888 $18,191.52 

July  1,  1889,  ooUtanding  liabilities 2,540. 10 

July  L  1889,  amount  covered  by  existing  contracts 4, 233. 44 

24,965.06 

July  1, 1889,  balance  available 1,122.74 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891    50, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Mnet  of  propoMli  for  improving  Buffalo  Bayou,  Texas,  received  in  reeponee  to  adver' 
^ttment  dated  September  10, 1888,  and  opened  October  10,  1888,  at  Oalveeton,  Tex,,  by 
Mej.  O.  H,  JSmel,  Corpe  of  Engineers, 


Sik 

Name  and  address  of 
bidder. 

Chsraoter  of  work. 

Price. 

Amonnt. 

1 

John  J.  A  t  k  i  D  M  o  n, 
Houston,  Tex. 

Dredging  material  under  water,  75,000  cabio  yards, 

per  yard. 
Dredj^ing  and  act  apine  material  above  water,  12,600 

cubic  yards.  p<*r  yaid. 
BemovJnf;  sooken  logn,  3,000  cabic  feet,  per  cubic 

foot. 
Bemovinf;  ovc«rhanging  trees,  250  cubic  foot,  per 

cabic  loot. 
Removing  stamps  as  may  be  necessary,  per  cent. 

above  actual  cost. 

$0.28 
.24 
.OS 
.05 
.10 

1 

* 

Only  one  bid  received.    Acceptance  recommended. 


REPORT  OF  MR.  R.  B.   TALFOR,   ASSISTANT  ENGINEER. 


Houston,  Tex.,  June  30,  1889. 

Sir  :  I  have  the  honor  to  make  the  following  report  relating  to  the  improvement 
of  Bnffalo  Bajon,  Texas,  for  the  cnrrent  fiscal  year  ending  Judo  30,  1889. 

The  work  of  improvement  consisted  in,  Ist,  deepening  the  channel  where  it  was 
less  than  9  feet  depth  at  mean  low  tide  to  10  feet,  and  making  the  greate^it  bottom 
width  of  that  depth  where  it  would  not  interfere  with  the  stability  of  the  banks; 
2d,  cntting  off  bends  by  scraper  and  dredging ;  3d.  removing  stamps,  logs,  and  such 
overhanging  trees  that  might  interfere  with  navigation. 

On  October  26,  18d8,  a  contract  was  entered  into  with  Capt.  J.  J.  Atkinson  for  the 
removal  of  certain  materials  estimated  approximately  as  follows :  75,000  cubic  yards 
of  eanh  nnder  water,  at  28  cents  per  cubic  yard ;  earth-work  above  water,  12,500 

•  Subject  to  revision. 
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cubic  yards,  at  '24  cent-s  por  cubic  yard ;  snnkeu  logs,  3,000  oabic  feet,  at  6  eenta  per 
cnbic  foot ;  overlianf^iDg  trees,  250  cubic  feet  more  or  less,  at  5  cents  per  cubic  foot^ 
au<l  the  removal  of  »tuiups  at  10  per  cent,  above  cost. 

On  Decoinber  6,  lH8d,  active  operations  began  at  Bend  No.  2,  which  had  previoosly 
biien  cut  down  by  mule  teams  and  scrapers,  when  one  Osgood  dredge  and  derrick 
wei-o  put  to  work  ut  the  lower  end  of  the  bend,  with  the  derrick  on  the  bank.  This* 
work  was  completed  February  12,  1889,  but  owin^  to  the  high  water  of  December,  * 
18^,  and  January,  1><81>,  it  was  found  that  a  considerable  shoaling  had  taken  place 
over  the  ])oint  dredged  ;  this  area  was  redrodged,  and  the  work  completed  by  Febro- 
ary  25,  ISf^X  This  plant  was  then  moved  up  to  the  ''turning  point,'^at  Houston,  the 
junction  of  the  White  Oak  and  Buffalo  bayous,  where  a  shoaling  from  2^  to  4  feet  had 
taken  place  during  the  high  water  of  Deceml>er  and  January  which  serionaly  inter- 
fered with  the  turning  of  the  barges  and  schooners  engaged  in  the  bayou  trade.  On 
March  28  an  extra  dredge  and  derrick  was  put  on  the  work,  and  after  the  comple- 
tion of  the  dredging  at  the  ''turning  jioint''  both  plants  were  moved  down-stream 
and  removed  a  number  of  shoal  places,  also  taking  out  such  logs  and  stumps  that  in- 
terfered with  navigation,  besides  taking  out  the  nulls  of  two  steam-boats  that  were 
wrecked  in  1839  or  1840.  The  location  of  all  the  work  done  is  shown  on  the  reduced 
chart  (scale  td4iju)  acompanying.* 

At  the  present  writing  the  bayou  has  a  navigable  depth  of  9i  feet  with  a  bottom 
width  averaging  from  40  to  80  feet.  This  depth,  especially  at  the  "tnming  point"  at 
Houston,  is  not  to  be  relied  on,  owing  to  the  broken  condition  of  the  banKS  on  the 
White  Oak  Bayou,  which  are  denuded  daring  heavy  rains  and  freshets,  the  material 
of  which  is  carried  down  and  deposited  at  the  junction  of  the  two  bayous.  This  silt- 
ing np  at  the  "  turning  point "  might  be  controlled  to  a  great  extent  by  a  systematic 
planting  of  Bermuda  grass  over  the  banks  of  the  upper  bayous.  In  connection  with 
the  above,  I  would  respectfully  call  your  attention  to  tne  constant  filling  taking 
place  below  the  natural  and  artificial  drains  that  empty  into  the  bayou.  This  filling 
might  be  controlled  to  a  certain  extent  if  bulkheads  were  built  at  their  mouths  to 
such  heights  as  would  checkthe  rapid  flow  of  the  drainage  water  and  cause  a  precipi- 
tation of  a  greater  portion  of  the  sediment  carried  in  suspension  in  the  "  catch  basin" 
formed  by  the  bulkheads. 

The  contractor  finding  that  he  could  not  complete  his  contract  within  the  time 
specified  (June  30,  1889),  applied  for  an  extension  of  thirty  days,  which  will  enable 
him  to  complete  the  work  under  the  present  appropriation. 

The  two  dredges  and  derricks  are  now  at  work  at  Bend  No.  3,  and  will  probably 
finish  by  the  15th  proximo. 

Amount  of  work  done  from  December,  1888,  to  July  1,  1889,  viz.: 

Material  under  water  dredged cubic  yards..  48,104 

Material  above  water  dredged do....  282 

Scraper  work  at  bends  Nos,  3  and  4 do 5,61^ 

Logs  removed cnbic  feet..  1,795 

Stumps  removed hours..  50$ 

Removing  two  wrecks do....  2O3 

Removing  overhanging  trees cnbic  feet..  l»50g 

Very  rcHpoctfully,  your  obedient  servant, 

R.  B.  Talfor, 
U,  S.  Astistant  Engineer, 

To  Maj.  O.  U.  Ernst, 

Corps  of  Engineers f  U,  S.  A, 


COMMERCIAL  STATISTICS  DURING  THE  FISCAL  YEAR  ENDINQ  JUNE  30,   1889. 

fBeported  by  Speoi*!  Agent  L.  F.  Allien,  of  Hooston,  Tex.] 

The  principal  trade  of  Buffalo  Bayou  was  carrie<lon  by  the  Houston  Direct  Naviga- 
tion Company,  a  separate  stat-ement  of  which  is  given  below.  In  addition  there  was 
considerable  traffic  maintained  by  small  vessels  as  follows,  viz :  It  was  carried  in. 
thirty  eight  sloops  and  schooners  ranging  in  length  from  28  to  UO  feet,  draught  when 
loaded  3  to  6  feet,  with  tonnage  of  from  3  to  45  tons  each ;  one  tow-boat,  the  JuBtine, 
r>0  feet  long,  4  feet  draught,  and  tonnage  of  9  tons ;  and  two  barges,  each  50  feet  long, 
4  feet  draught,  and  tonnage  of  25  tons.    They  made  7;i5  t.  ips  during  the  year,  371  ar- 

*  Chart  not  fbrwaideo. 
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rifibaad963dep«rtana.    The  toUI  tonnagQ  of  yessela  •rrl 
of^sMola  departing  WM  8,919  tons.    Tliofralglit 


at  Hofutoh  was  2,969 
ed  was  as  follows : 


Qnantttj. 


.Mitel. 
..oocds. 


.bOBOlMt.. 

..tamk.. 
do.... 


IM 

430 

48^000 

160 

a;  117 


Aupitndp 
matevahifl 


(aoftrtiitad.) 


06^401100 

1,800.00 

4,0001 00 

87.00 

8,400lOO 

1S7.13 

10.074.00 


Frii«iit 


08,479100 


8,508L0O 


$1,110;.  00 

4iaoo 

1^000.00 
82.60 

8,071.(U 
40L00 

2.480.48 


8|i0e0.M 


SL070.78 


OVTHB  OOXlOatCS  OV  BUFFALO  ^ATOU,  TBXAA,  CARRIXD  BY  THE  HOUSTON 
KATIOATXOM  COMPAITT,  DUUNG  TBM  TISGAL  YKAR  XMDIKG  JUNE  30,  1880. 

{Am  veportod  Iqr  L*  VegBtt,  etq.,  oeenOuy  of  tlM  conpmy.  J 

Ike  freis^  was  earried  In  baiges,  199  feet  to  ITS  feet  long,  5  feet  draught,  tonnage 
lttto954teiia  eaeh.  These  were  towed  hy  tngs.  54  to  94  feet  long,  4  feet  G  inches  to  7 
M  dimogbty  tonnage  14  to  105  tons  eaeh.  The  amount  and  value  of  freight  and 
ftoigltt  chaises  weie  as  ibUows: 


OmI 

QOi 

SaOrwd  inn 


iss: 


Total 


QoMtHy, 
pounds. 


02. 463;  800 

25.265^020 

0.012,500 

452,100 

2.240.000 

60.000 

240,000 

225.800 


117.820.210 


Approximate 
Tolne. 


07.420^842.00 

25.255.00 

17. 281. 50 

8.842.00 

07, 200. 00 

725.00 

1,020.00 

33,870.00 


7. 575, 33&  40 


Frsight 
chiirgei. 


070.810.01 

1^072.30 

3.080.48 

455.10 

750.00 

25.00 

87.37 

273.  C4 


87.025.50 


Total  Taloe  of  trade  for  the  year,  approximately : 

Carried  by  the  Houston  Direct  Navigation  Company |7. 575, 336. 40 

Carried  by  other  parties 42,043.30 

TVrtal 7,617,379.70 


Vs. 

IMPROVEMENT  OF  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

The  river  and  harbor  act  of  Angust  11, 1888^  having  omitted  this 
w<vk  from  the  list  of  those  for  which  appropriations  were  made,  it  was 
iofened  tiiat  Congress  had  abandoned  the  work,  and  I  was  aathorized 
t^  yoftr  letter  of  May  7, 1889,  to  drop  it  from  the  list  of  those  ander 
ny  charge.  Nothing  was  done  daring  the  year.  The  record  is  closed 
vith  this  report. 

Money  statement. 

July  1, 1S68,  amoont  avaiUble $16,651.57 

Jnlj  1, 1889,  amount  aTaUable 16,651.57, 
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V  6. 

IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO  MATAGORDA 

The  river  and  harbor  act  of  August  11,  1888,  having! 
work  from  the  list  of  those  for  whi  h  appropriations  wer 
inferred  that  Congress  hiul  abandoned  the  work,  and  I  \^ 
by  your  letter  of  May  7,  1889,  to  drop  it  from  the  list  o 
my  charge.  Nothmg  was  done  during  the  year.  TLo  n 
with  this  report. 

Money  statement 

Jnly  1, 1888,  amoant  available 

Jaly  1,  1889,  amouut  available 


V7. 

IMPROVEMENT   OF  ARANSAS    PASS  AND    BAY    UP    TO    R 

CORPUS  CHRISTI,  lEXAS. 

A  description  of  this  locality,  and  of  the  works  undc 
improvement,  was  given  in  my  last  annual  report.  At  tl 
report  active  operations  in  the  field  were  suspended  for 
As  soon  as  practicable  after  the  passage  of  the  act  of  Ai 
which  contained  an  appropriation  of  $100,000  for  this  ii 
new  contract  was  advertised  and  let  for  continuing  th 
ther'head  of  Mustang  Island.  The  revetment,  cousistin 
riprap  about  18  inches  thick,  extending  from  the  bottom 
to  high-water  mark,  had  been  placed  last  year  for  a  total 
feet,  of  which  1,280  feet  was  finished  and  G15  feet  carri< 
bottom  of  the  channel  only  to  low-water  mark.  The  v 
consisted  of  completing  this  unfinished  portion  an<l  exten 
ment  seaward  a  distance  of  830  feet.  Operations  were  ret 
ary,  under  contract  with  Charles  Clark  &  Co.,  of  Galve 
suspended  in  May,  the  revetment  having  been  completei 
appears  to  be  necessary  (see  sketch).  The  area  of  the  sl< 
the  new  work  is  30,948  square  yards.  The  total  len<;tl 
ment  is  2,725  feet.  It  has  thus  far  proved  thoroughly 
work  was  under  the  local  supervision  of  Mr.  CJerald  Ba* 
engineer,  whose  report  is  hereto  appended,  giving  furtlu 

What  would  be  the  effect  of  holding  the  southerly  s\u 
Pass  by  an  efficient  revetment  and  leaving  the  northerl 
advance,  except  for  the  action  of  the  tides,  has  been  a  < 
which  some  engineers  have  had  doubts.  Upon  the  coi 
work  in  May  several  cross-sections  of  the  gorgi?  were  care 
and  a  comparison  was  made  with  the  survey  of  1887.  It 
the  northerly  shore-line  had  advanced  about  280  feet,  ( 
that  amount  the  surface  width  of  the  gorge,  but  it  had  bee 
by  a  deepening  which  left  the  area  of  cross-section  aboii 
may  be  found  desirable  hereafter,  in  view  of  these  chan^ 
the  interval  between  the  proposed  jetties. 

The  revetment  having  been  completed  the  work  was  n\ 
ing  an  unexpended  balance  of  funds  of  something  over 
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iifflcieutto.jnstityl>egianiiig  thocoostructionof  a  jytty.  In 
;  of  July  19,  1837,  tlie  Board  of  Engineers  gavo  it  aa  their 
t  the  sum  of  $500,000  should  be  available  before  jetty  work 
egiiD.  I  beg  leave  to  join  iu  tbut  opiniou.  Tho  sum  esti- 
aiitinuJDg  the  work  duriug  the  year  eiidiiig  Juno  ^0,  ISDl,  is 
itU  which,  together  with  the  uuespeoded  biihutee,  it  ia  pro- 
^D  the  work  of  building  up  tbe  shore  eud  of  the  old  south 
Lteudiug  it  seaward  upou  the  Hues  iudicated  in  my  aunual 
ST. 

agent  was  employed  during  the  yeur  at  Corpus  Ghristi  aud 
Ilockport,  who  kept  a  daily  record  of  all  incoming  and  out- 
e,  Tbe  commercinl  statistics  of  Araiisaa  Pass  compiled 
records,  and  also  the  statement  of  the  collector  of  the  port 
'hristi,  are  hereto  appended. 

Climated  coat  of  Ibis  work  as  rvvitied  in  ISrfl' is $2, 05'2, 543. 73 

B  amount  appronnateil  to  Jnly  I,  1889,  is f*l,20«.(i0 

ipeniluil,  iDcladtng  ontsIanJiug  tiabilitios,  is. 536, 93u,  41 

ID  to  tbts  (contributed  in  18:J3  by  citizens  of  Gockport  and 
isti)  there  was  expended  the  sum  of  $9,938.93. 

I  luoatad  in  the  collectioo  distriut  of  Corpus  Chrixti,  Tux.  Tbe  uearuHt 
iipou  Hartwr  lalaud,  jast  ioside  theeatrance.  Tbe  uiuourit  of  revenoe 
he  port  of  Coq)aB  ChriHti  during  tho  liacal  year  endiDg  Jaae  30,  188!:l, 

Money  statement. 

mount  av&iUble t3,lH2.S0 

iprialed  by  Mt  o(  AQgnst  11,  1888 100,0(10.00 

iftj,  iisi.  ao 

laii'uol  eipeadeit  duciug  tisoul  year, eiLcImuve 

i  oatslanding  Jnly  1,  ISS (57,231. 11 

utstauding  UabUities 631. 5U 

57,862.61 

balauce  available 44,319.69 

tinated)  required  for  completion  of  existing  project 1,471,2U3.73 

it  can  be  profitably  expeuded  in  fiscal  year  ending  Juno 

500,000.00 

Q  compliance  with  requirements  of  sections  2  of  rlvec  and 

;tB  of  1866  and  1867. 


'Opotalt  for  pToUcting  the  ahore  of  Aratuae  Pa»i,  Tecat,  from  erotlo»,  ri 
poult  to  odm-ficnMiif  dated Stptember  10,  1SS8,  andopened  Ocloberli),  188E 
I,  Tet.jbn  Maj.  O.  U.  Enut,  Corpt o/ Engineem. 


Mtine  ud  iddnu  a[  bidder. 


It.    Accutane*  i«ooBuneiided. 


1566     REPOBT  OF  THE  CHIEF  OF  ^  BNGINSEBS,  U.  8.  AEICT. 


* , 


KKPORT  OF  MR.  GBSALD  BAQIXAUU,  A88I8TAMT  ■NOnonUL 

Galtxstov,  Tax.,  Jmtte  15^  IMI. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  operations  ftMr  the  **  irapnrre*' 
ment  of  Aransas  Pass  and  Bay  np  to  Bockport  and  Corpns  Chriatl,  TeoCy"  whidi 
have  been  carried  on  daring  the  fieoal  year  ending  Jane  30, 1880. 

The  work  projeoted  and  carried  out  was  the  completion  to  high-water  mack  of  that 

5)art  of  the  protection  of  Mnatang  Island  which  was  began  in  1887  and  coapendad  in 
888  on  acconnt  of  want  of  ftinds,  and  the  extension  of  tne  protection  830  fiietfiullier 
towards  the  Gulf. 

The  same  methods  were  used  as  last  year,  the  bank  being  eoTend  with  m  layer  of 
riprap  18  feet  thick  from  near  the  bottom  of  the  oliannol  to liigfa*wat»r  muA^esoept 
for  aboat  200  feet  at  the  Golf  end,  where  it  was  oommenoed  in  M  Ibet  of  watar. 

The  accompanying  sketches*  show :  The  progress  of  the  woriL  (Flatol);  oompara^ 
tive  cross-sections  ot  revetment  (Plate  II) ;  comparative  cross  seotiona  cix  thogsone^ 
1^87  and  1889  (Plate  Ul) ;  proiUe  of  St.  Joseph's  Island  (Plate  IV). 

In  accordance  with  your  instructions  dated  January  3,  1889, 1  prooaeded  to  Axm- 
sas  Pass  on  January  8  and  made  preparations  for  commeneing  woric.  An  ozaaioa* 
tion  of  the  revetment  placed  last  year  was  made  and  it  was  fband  to  bo  in  good  OOQ* 
dition,  no  apparent  settlement  having  taken  place. 

The  shore  of  Mustang  Island  was  found  to  nave  built  up  considerably  ozoeptoMo- 
site  groin  No.  5.  A  large  ouantity  of  sand  had  accumulated  behind  tlie  Artinotal 
shore-line  between  spurs  Nos.  1  and  2,  and  as  thisoontinoea  to  increaao  it  oaa  bi^  but 
a  comparatively  short  time  before  the  basin  which  was  created  there  by  the  oonrtnib- 
tion  of  the  artiUcial  shore-line  must  be  filled  np  to  the  level'  of  the  a^aeent  oluKo. 
No  perceptible  change,  however,  was  found  to  have  taken  plaee  immediately  boUnd 
that  part  of  the  artificial  shore-line  west  of  «pnr  No.  1^  bat  there  has  baaa  aoao 
accretion  to  the  shore  of  Turtle  Cove  in  that  vicinity. 

The  shore  of  St.  Joseph's  Island  was  found  to  have  advanced  about  S80  feet  eit  tlM 
point  since  1887,  while  the  cross-section  area  of  the  gorge  has  remained praotlealty  the 
same. 


Year. 

No.  of  cross, 
•ootioo. 

BvrftMMi 
widtk. 

1887 

1 
2 
8 
1 
2 
8 

JPttL 

1,789 
1,7I6 
1,900 
1,80A 
1,492 
L7M 

1887 

1887 

1889 

ia-9 

1889 

l^MS 
17,410 
Ifl^OOO 
18^  OM 
17.791 
lBk206 


A& 
GB. 
XT. 
A& 
GIX 
XF. 


The  first  load  of  stone  was  delivered  at  the  works  on  January  16  and  the  last  on 
May  2:^.  During  that  period  much  delay  was  oecasioned  by  the  heavy  rainfally  whioh 
caused  a  succession  of  washouts  on  the  railroad  over  which  the  stone  had  to  be  c^v- 
ried,  so  that  the  contractors,  Messrs.  Charles  Clarke  A  Co.,  were  obliged  to  aak  te 
an  extension  of  time  of  forty-five  days  from  March  31,  and  again  ibr  a  aeoondeactMi- 
sion  to  Juno  15,  both  of  which  were  granted. 

The  contractors  had  a  well-equipped  plant  on  the  ground  oonsisting  of  one  tow- 
boat,  three  barges,  and  one  schooner,  and  were  able  to  deliyer  and  place  the  atoiie  as 
fast  as  they  received  it,  notwithstanding  the  long  tow  firom  Corpns  CfaristL  Th^ 
were  allowed  the  use  of  the  larse  Government  buildinff,  provided  they  agreed  to 
make  such  repairs  as  were  required  of  them,  which  terms  they  accepted. 

The  method  of  placing  the  stone  was  as  follows :  Beginning  at  the  Ibot  of  the  elope 
the  protection  was  placed  in  convenient  sections  in  towards  the  shore.  About  half 
the  load  having  been  placed  in  this  manner,  the  bam  would  be  floated  Into  ehoal 
water  and  beginning  at  the  shore  end  the  balance  or  the  load  plaeed  worUnc  oal 
Tho  width  of  the  sections  was  equal  to  the  length  of  the  load  on  the  barge. 

The  means  adopted  to  secure  an  equal  distribution  of  the  stone  was  bv  the  oae  of 
ranges  in  conjnnction  with  sextant  angles.  The  ends  of  the  load  being  kept  on  the 
lino  of  tho  ranges,  tho  barge  was  moved  5  feet  at  a  time  by  means  of  sextant  anglsi^ 
and  an  amount  of  stono  snfficient  to  cover  that  width  thrown  off  at  eaeh  move.  By 
using  tho  angle  contained  between  the  line  of  the  ranges  and  some  distant  atatlon  on 
the  transit  lino,  only  one  angle  was  necessary  for  each  location,  and  this  being  lacgSb 
great  accuracy  could  be  obtained  in  determining  the  distance  to  move  the  herae. 

An  examination  of  the  work  was  made  by  a  submarine  diver,  oommeneioff  April  7 
and  ending  May  24,  18^.  During  this  period  ho  examined  the  revetment  hetweea 
stations  17  and  26  of  the  transit  line.    He  reported  the  ground  well  eovered^  aod 

■      ■  I  ■■—  ■■■■■■»■■■■■■  III     ■— W—^— 1—1^.^1^^— .IMM——.^l 

*  Plates  9^  a,  and  4  not  fbrwaided. 
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Wooght  ap  »  number  of  SMoplee  of  the  stone  placed  thia  year  and  last.  An  examina- 
tiooof  theeeehowedtliatin  two  months  rock  will  become  completely  covexed  with 
btnaciles.  and  that  in  twtlre  months  they  may  become  covered  with  oysters.  A 
•Bill  SO  feet  by  50  feet  barge  was  nsed  for  diving  operations. 

A  tide-boaae  was  erected  near  the  west  end  of  the  artificial  shore-line  and  an  aato- 
matie  tide-gaaee  placed  in  it. 

At  the  end  of  the  season  a  considerable  deposit  of  sand  had  accnmnlated  on  the  re- 
TStment  while  the  interstices  thronghont  were  filled.  Dnring  the  progress  of  t  he  work 
U  waa  fimnd  that  as  the  stone  was  placed  an  accretion  would  almost  immediately 
tske  place  to  the  east  and  northeast  of  it,  cansing  much  irregularity  in  the  slope. 

Some  beach  grass  planted  on  the  flat  which  extends  across  the'^headof  Mustang 
bland  promlaes  to  be  a  sacoess ;  it  was  transplanted  from  other  points  on  the  island, 
and  is  not  only  in  a  healthv  condition  but  is  spreading  rapidly  and  has  already  com- 
■eaeed  to  aecamnlate  sand.  Only  a  small  proportiou  of  these  plants  died,  but  as  the 
mson  was  nonaoally  propitious  on  account  of  the  heavy  rainfall  it  would  be  prema- 
tsre  to  draw  oondnaions  as  to  the  probability  of  ma^ng  it  a  success  under  ordinary 
esoditiona. 

The  peiaonnel  of  Government  employ^  remained  substantially  the  same  as  last 
year. 

A  trannt  line  was  established  on  St.  Joseph's  Island,  beginning  at  the  puiul  and 
extending  np  to  near  Aransas  Wharf,  A  line  of  levels  ran  over  this  showed  the  mini- 
Biun  elevation  above  the  plane  of  M.  L.  T.  to  be  2.6  feet. 

Hie  following  is  a  snmmary  of  the  material  placed : 

SUMMARY. 

Riprap  expended cubic  yards..  15,9dd.87 

Biprap  remaining  on  hand do li8,'J2 

Snperncial  feet  of  slope  covered 278, 5:U. 

Leagthof  apnr  (No.  3) feet..  205. 

Cable  yards  in  revetment  proper *15,b85.05 

Cabteyardsiu  spur  No.  3 103.82 

There  was  delivered,  besides,  4^.63  cubic  yards  of  stone,  which  was  rejected  on 
leeount  of  its  inferior  quality. 

Very  respectfully,  your  obedient  servant,  Gebaxjd  Bagnall, 

U,  S,  Assistant  Engineer, 
Msj.  O.  H.  Erxst, 

Corps  of  Engineers,  U.  S,  A, 


COM3CXRCIAL  STATISTICS  FOR  THR  FISCAL  TKAR  ENDING  JUNK  30,    1H89. 

[BepoTted  by  Speci*!  Agent  ThoniM  AJlen,  of  Corpns  Christi,  Tox.,  and  Special  Agent  Juhn  McBrido, 

ofSockpott,  Tex.] 

CORPUS  CHRISTI,  TEXAS. 

The  trade  of  Corpus  Christi  was  carried  by  tweuty-Heven  schooncr8  liuviuj;  a  Icnj^th 
OD  deck  from  51  to  99  feet,  draught  when  loaded  of  from  4  feet  (>  inches  to  7  foot,  and 
ft  tonnage  of  from  18  to  81  tons.  They  made  237  trips  during  the  year.  Ill)  urrivals, 
sod  118  departures.  The  total  tonnage  of  vessels  arriving  wom  4,718  tous,  and  of  ves- 
lels  departing,  4,681  tons.  The  freight  was  principally  lumber  from  Lalie  Charles, 
sod  bonesy  cotton,  hides,  and  wool  to  Galveston,  as  follows : 


Articles. 


Call tons. 

Lanber M  feet. 


Tottl. 


tons. 

Cotton -^ bales. 

, tons, 

, do   . 

do    - 


Wool. 
Sloae 


Total. 


Quantity 


558 
4.274 
1,180 


48 
243 
130 

66 
490 


Approxi- 
mate value. 


$4,044.23 

66, 525. 06 

4, 300. 00 


74, 870. 19 

384.00 

1, 0C2. 00 

21.441.08 

18. 451. 03 

1,470.00 


42.  809. 01 


Froigbt 
charges. 


$1,428.00 

23.506.49 

632.00 


25,596.49 

101.00 
78.50 
260.92 
131. 37 
737.00 


1.30a79 


Total  valne  of  trade  for  the  year,  approximately,  ^117,679.20. 


*7*liis  inolndes  aboat  200  yards  expended  in  increasing  height  of  shore  end. 
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ROCKPORT,  TEXAB. 

TIm*.  trade  of  Rockport  wan  carried  by  tho  Bteskiiier  Morgan  City,  219  feet  long,  8  feet 

3  iiicheH  dran;;l)t,  liavinfi;  a  tonnage  of  537  tons.    Sbe  arrived  and  departed  four  times 

dariu<;  the  months  of  July  and  August,  1888,  but  ma<le  no  other  trins  during  tbeie* 

niainder  of  the  liHcal  j'oar.    Seven  schoouefN,  having  a  length  on  deck  of  from  60 to  68 

feet,  dran<rht  when  loaded  of  from  4  feet  G  inches  to  6  feet,  and  a  tonnage  of  from  18 

to  r>5  tons,  visited  the  port  between  July  and  November,  1883,  but  only  three  veaaela 

arrived  and  departed  during  the  last  seven  months  of  the  fiscal  year.    The  freight  was 

as  follows : 

IMPORTS. 


Artloles. 

Quantity. 

Approxi- 
mate value. 

Fraight 
chaigw. 

Genoral  iiicrchanditie ».. .. 

,. barr^lH. . 

1,000 
471 
«30 

$5,553.00 
4, 586. 70 
1.U24.50 

1708.51 

Lniubor 

M.feot.. 

2.874.9 

SliiiidleH 

M... 

8tt.M 

* 

Total 

11.7G&.20 

3.529.21 

No  exports. 

Total  value  of  trade  for  the  year,  approximately,  $11,764.S0. 


LETTER  FROM  CUARLES  F.   BAILET,  ESQ.,  COLLECTOR  OF  TUB  PORT. 

CusTOM-HousE,  Corpus  Christi,  Tex., 

ColUctor'$  Office,  July  15, 1889. 

Sir  :  Referring  to  your  letter  of  tho  1st  instant,  I  have  the  honor  to  state,  Ist^  $7^.30 
was  tho  amount  of  revenue  collected  at  Corpus  Christi  and  Rockport  during  the 
ilscal  year  ending  June  30,  1889;  2d,  there  were  no  entrances  or  clearances  of  vessels 
required  by  luw  to  report;  3d,  f 23,561.76  was  the  amonnt  of  revenne  collected  in 
the  diKtrict  of  Corpus  Chridti  during  the  said  fiscal  year. 
Very  respectfully, 

Charles  F.  Bailkt, 
O.  II.  EuNST,  Collector. 

Major  of  Engineers, 


V  8. 

liMPKOVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  river  and  harbor  act  of  Aufjast  11,  1888,  contained  an  appro- 
priation of  $25,000  for  continuing  the  improvement  daring  the  fiscal 
year  enain*(  June  30,  1889.  In  my  annual  report  of  1887,  upon  which 
this  a|)])ropriation  presumably  was  based,  I  stated  that  a  survey  of  the 
locality  was  in  progress;  that  no  careful  estimate  of  funds  could  be 
pre])are(l  in  advance  of  its  completion ;  that  it  was  certain  that  the  esti- 
mates contained  in  the  previous  annual  report  by  my  predecessor  wore 
not  excessive,  and  that  in  order  that  the  work  might  not  be  left  unpro- 
vided for  I  renewed  the  estimate  of  the  previous  year  for  its  continua- 
tion dn  ling  the  present  fiscal  year.  That  estimate  was  $200,000.  1  had 
not  at  that  time  given  the  work  the  careful  study  which  it  required,  the 
data  for  which  had  not  been  obtained,  but  the  regular  period  for  send- 
ing in  the  estimates  having  arrived,  theaction  just  mentioned  was  taken 
as  the  best  that  could  be  done  under  the  circumstances. 

The  survey  was  soon  afterwards  completed  and  showed  among  other 
things  that  the  works  heretofore  constructed,  which  were  begun  in  the 
spring  of  1882,  and  last  suspended  in  the  autumn  of  1884,  had  practi- 
cally disappeared.  If  the  improvement  were  resumed  it  must  begin 
afresh  at  tho  beginning.  A  new  method  of  construction  must  be  em- 
ployed, and  the  estimate  of  cost  largely  increased.  The  funds  then 
available,  appropriated  by  the  act  of  August  5, 1886,  were  not  sufflcieut 
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to  ja$tify  be^uuing  tbe  work,  and  it  was  not  began.    The  balance  of 
those   funils  reuiaiuing  anexi>cn(led  Angnst  1, 1888,  was  $33,904.77, 
whicb,  added  to  the  appropriation  of  August  11,  l^SS,  made  a  total 
amoant  available  for  work  this  year  of  $58,904.77.    Tlie  amount  re- 
quired to  construct  the  works  was  estimated  at  not  less  tlian  $1,130,000. 
^  That  is,  only  about  5  per  cent,  of  the  total  cost  was  then  available. 
*  There  was  uo  way  known  to  me  in  which  the  sum  of  $30,000  could  be 
ex[iended  n|>on  the  work  without  wasting  a  large  part  of  it.     If  it  were 
applied  to  the  actual  partial  construction  of  a  jetty  it  might  be  wholly 
lost.    If  it  were  applied  to  the  purchase  of  material  to  be  stored  at  some 
point  be^'ond  tbe  reach  of  the  sea,  there  would  be  the  expense  of  re- 
handling  the  material  which  would  be  a  great  waste.     It  was  accord- 
ingly decided  to  hold  the  funds  in  reserve  until  further  instructions 
from  Congress  could  be  received,  given  in  the  light  of  my  special  report 
of  S«*ptember  29,  1887,  and  the  report  of  the  Board  of  Kngineers  for 
fortitirations  and  river  and  harbor  improvements,  dated  November  11, 
1SS7,  both  of  which  are  to  be  found  with  my  last  annual  report.    The 
rti'oiil  of  commercial  statistics,  however,  being  inex|)ensive,  and  being 
ot  interest  and  value  whether  the  works  were  to  be  executed  or  not, 
was  continued.    A  statement  of  the  trade  of  the  port  compiled  from 
\\i\s  reeonl  is  Lereto  appende<l. 

Upon  tbe  subject  of  the  estimate  of  funds  required  for  the  future 
jirosecittion  of  the  work,  I  beg  leave  to  repeat  my  remarks  of  last  year: 

Experience  hens  as  well  as  elsewhoro  iipoD  the  Texas  coast,  has  shown  tlmt  it  is 
■ftslt^M  to  tie^iu  the  stnigj^le  with  contending  forces  involviMl  in  building  a  pier  out 
intoibf*  Gulf  of  Mexico  with  iuadeqiiate  means.  It  uiay  even  hHp|HMi,  sh  it  has  at 
Pan!*  C»valIo,  that  after  several  years  not  only  no  progress  will  havr  been  made,  but 
tLi*  itite  of  the  work  will  have  been  so  injured  that  it  will  be  cheaper  to  abandon  it 
mil  i-hoose  another  one. 

Til*-  e«!Tiniate  siibniittiMl  for  carrying  on  the  work  during  tbe  fiMcal  year  ending  June 
:?'■'.  1*1*1.  IS  I^K'0,<HM),  with  which  it  i8i>n>pos«*d  to  begin  the  couHtruction  ot'the  south 
j»-:iy.  It  is  bastrd  upon  tbe  ensrineering  necessities  <»f  the  c.ih«%  and  not  upon  tlio 
',irf^ijT  or  pr«>poctiv«'  importance  of  tbti  ])ort.  It  is  submitted  as  a  •'ompliarice  with 
i:n».  iiinl  n«»t  as  an  avermrnt  tliat  the  inti-rests  to  be  benelitted  bv  it  will  justifv  tlm 
•  x:*!;tliture.  Ti»  bi-j^iii  tbe  work  with  less  than  this  will  Hubj«'<t  tb<"  rinte<l  States 
t  I  !i^>«»s  tbf  anionnt  «»f  which  will  inrrease  with  tin*  <legrre  nf  <lepartiin»  from  tbe 
j<i>4:u.it«  sum  mentioned,  until  a  juunt  will  bo  reaehed  wbere  the  iMJtiu' sum  will 
]•:«■'*•■  a  total  loss. 

If  tilt"  or  soni**  otlit'r  similar  sum  can  not  now  \h'.  allotted  to  this  localitv,  I  ventun^ 
i«>Mi:mi'.st  that  the  improvement  be  deftrrivd  until  tbe  funds  wbitdi  ran  lie  devoted  to 
it  arc  ;»ii!hcient  to  oiler  a  reasonable  hope  of  ij.»»  being  proseiMite<l  with  siu-eess. 

Orijinal  estimated  cost  of  the  work  as  revised  in  IH^^iS ^l.iU^*,  .'00. 'J.T 

A«:irregate  amount  appropriated  to  July  1,  IHHO V.M7. 'lOO.  OO 

Amount  expended,  iueluding  outstan<ling  liabilities l*-**,  tioO. '^3 

In  addition  there  was  appropriated  in  1878  §t).0(.K),  whieh  was  ajjjdied  to  removing 
a  wreck. 

The  work  is  located  in  the  eolleetion  district  of  Hrownsville.  The  nearest  ligbt- 
houM^  isi  tbe  Brazos  Santiago  light-bouse  on  Padre  Island.  'Ihe  amount  of  reveiino 
cTlleete^l  at  the  port  of  Brownsville' during  tbe  liseal  year  ending  Juno  li'»,  l^H  »,  was 

Money  statement, 

July  1,  I--???,  amount  available $:n,U0l).77 

Aiii'Miut  appropriatt'd  by  act  of  August  11,  lUSi i^.'.,  ()()().  00 

ryH,  WJ.  77 

Jtdy  1,  1*"<>,  amount  expended  during  fiscal  year,  exclusive 

f'f  liabilities  outstanding  July  1,  Ip&S ^ ^Tm.  00 

J  i!v  1.  H?l».  ontstaLMling  liabilities r». »  0 

00.00 

Jiily  1    l-i-'J,  babiuce  available r>-^,'?11>.77 

KiNc;  80 99 


1570  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

(Amount  (estimated)  required  for  completion  of  existing  project |1, 071,090.81 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1891 €00,000.01 
Submitted  in  compliance  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  1866  and  1867. 


C01flfBRCLA.L  STATISTICS  FOR  THK  FISCAL  TBAR  ENDING  JUNE  30,  1889. 
(B«port6d  by  Special  Agent  B.  J.  Kenedy,  of  leabel.  Tex.] 


The  trade  of  Brazos  Santiago  was  carried  in  two  steamers,  the  Aranmis,  241  ftet 


ve8M>lH  )>Iy  between  Brazos  Santiago  and  Morgan  City,  Lake  Charles  and  Galyeston, 
and  made  iri8  trips  during  the  year,  80  arrivals  and  78  departures,  those  arrivios 


having  a  total  tonnage  of  23,168  tons  and  those  departing  having  a  total  loniiagera 
23,151  tons. 

l^nides  these,  one  bark,  the  Le  Cikq,  180  feet  long,  10  feet  draught,  and  tonnage  of  180 
toDH,  made  one  trip  from  Bordeaux.  France,  bringing  a  cargo  of  oranges,  wines,  sad 
liquors,  and  departed  for  Tuxpan,  Mexico,  with  balGwt. 

The  freight  carrie<l  was  as  follows : 


Arddee. 


IMPOBTB. 

General  merobandiAe tCMUi. 

Luml>er Mfbet. 

Shinples M.. 

Oran^en number. 

Wino8  and  liiinors tone. 


Qnantlty 


Total. 


EX  POSTS. 

Bonen tons.. 

Corn bonhelji.. 

}Ii<l«'H,  hkins,  and  wool tonn.. 

II:iy do  .. 

StM«l  cotton do  .. 


10.000 

1,700 

920 

17,000 

Si 


073 

3,456 

3,080 

.  20 

130 


Approxi- 
mate ralue. 


IMS.IS8.00 
3t(,9ll.4e 
3,477.00 
305.00 
11.500.00 


639,421.40 


Total 


8.349.00 

1.355l40 

163,700.00 

.14a  00 

7.150  00 


180.694.40 


chaifM. 


0S1,0SL« 

1S,2M.M 

ni.00 

100.10 

500.00 

~V  888181 


1,404.77 

43110 

10.427.08 

17a  00 

314.80 


]2,75LI8 


Total  value  of  trade  for  the  year,  approximately,  |820,315.80. 


LKTTKU  FROM   I>.   M.    BROWN,    ESQ.,    SPECIAL    DKPUTY    COLLECTOR  OK  THE    POBT    OF 

BROWNSVILLE,   TEXAS. 


CusTOM-IIousE,  Brownsville,  Tkx., 

Collector's  Office,  July  19,  18A). 

Silt:  111  ai)HW«'rfo  your  communication  under  date  of  July  1,  1889,  would  beg  to 
stilt <»,  JiH  I'oIIowh: 

'Iho  n^vcMine  colloctod  in  thin  diatrict.  for  the  fiscal  year  ending  June  30,1889, 
union iitM  to  $:»(), si  1.07. 

'riKMiuMihor,  tonnage,  and  character  of  the  veHselsTvhich  entered  and  cleared  in 
thlN  diNtrict  during  tlio  warne  period  are  the  following:  American  vessels  entered  :  5 
Nt^Miii).  toniiag«'  4*.K^  toun;  I  nail,  tonnage  69  tons;  American  vessels  cleared :  5  steam, 
(oniuij^o  -t'.K>  tons.  l'\>nMgn  vesHcls  entered:  Steam  1,  sail  1,  tonnage  281  tons;  for- 
eign vonnoIn  eloared  :  Steam  1,  sail  1,  tonnage 281  tons. 
H««NpoetAilly, 

D.  M.  Brown, 
Special  Deputy  Collector, 

().    II.  KUNMT, 

Mi^or  of  KnyinHTs, 
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TKLKORAM  FBOM  J.  J.  COCKK,  K8Q.,   COLLXCTOR  OF  THE  FORT. 

Brownsville,  'Tex.,  July  25,  1889. 

collected  at  the  port  of  BrowuDvillo  for  fiscal  year  endine  Jane  30  was 
86. 

J.  J.  Cocke. 

Collector, 

Q.  H.  ERX8T, 


Vg. 

tart  examination  of  the  rio  grande  river  from  embu- 
do,  new  mexico,  to  el  paso,  texas. 

**  United  States  Engineer  Office, 

?:^  Oalveston^  Tex.y  January  19,  1889. 

^  8iB :  I  have  the  honor  to  report  that  noder  the  instroctionH  contaiued 
:^-fei  yuar  <drcolar  letter  of  Angust  28,  1888,  a  prelimiuary  examiuatioii 
j^  tiB  been  made  of  the  Bio  Grande  Bi  ver  from  Embudo  to  El  Piino,  Texas. 
p  It  was  made  by  my  assistant,  Mr.  Gerald  Bagnall,  aided  by  Mr.  W.  E.  An- 
K  gier,  assistant  engineer.  Mr.  Bagnall's  rei>ort,  illustrated  with  sketches 
*  iir typical  portions  of  the  river,  is  herewith  transmitted. 

The  total  distance  by  river  from  Embudo  to  El  Paso  is  about  517 
■iles,  the  stream  flowing  alternately  through  valleys  and  canons.  There 
ii  eonsiderable  variation  in  the  character  of  the  stream,  which  is  de- 
scribed in  detail  in  Mr.  Bagnall's  report  A  general  summary  is  here 
ilTen.  Of  the  total  distance,  34  miles  is  tTirough  caiion,  89  miles 
f  ttroQgh  open  cafion  widening  at  intervals  into  small  valleys,  and  394 
■lies  through  o^yen  valleys.  Through  the  canons  the  course  of  the 
stream  is  xery  tortuous,  the  banks  are  stable  and  the  current  is  swift, 
becoming  at  high  water  torrential.  Through  the  valleys  above  San 
Ii§Iipe,  which  is  about  83  miles  below  Embudo,  the  banks  are  rocky 
snd  stable.  Through  the  valleys  below  San  F6Iipe  the  banks  are  un- 
■table,  being  composed  of  a  light  sandy  soil,  and  here  the  river  is  con- 
•Untly  changing  its  course. 
The  distance  between  banks  varies  from  40  to  800  feet. 
The  channel  depth  at  low  water,  varies  from  1  to  7  feet,  except  over 
npids,  where  it  is  from  G  to  12  inches. 

The  range  between  low  and  high  water  varies  from  about  3  feet  in 
some  parts  to  about  8  or  10  feet  in  others. 

The  height  of  the  banks  in  the  valleys  is  generally  from  about  2  to 
about  6  feet. 

The  slope  of  the  stream  varies  from  about  4  feet  to  the  mile  in  the 
valleys,  to  about  52  feet  to  the  mile  in  White  Bock  Canon. 

Tlie  low-water  discharge  at  Embudo  is  about  480  cubic  feet  per 
second.  At  El  Paso,  at  the  lowest  stage,  the  water  ceases  to  flow,  and 
except  ill  detached  pools  the  bed  becomes  entirely  dry.  The  diminu- 
UoD  in  the  low  water  volnme  in  the  lower  portion  of  the  stream  is 
probably  due  to  evaporation  and  to  the  abstraction  of  portions  of  it  for 
irrigation  purposes. 

The  obstructions  to  navigation  consist  of  rapids,  shoals,  shar})  bends, 
bowlders,  and  bridges.  In  the  first  83  miles  beJow  Embudo  rocky 
rapids  occur  at  intervals  of  about  800  feet,  being  still  more  frequent  in 
':  the  portion  which  flows  through  White  Bock  Canon.  Lower  down, 
:    shoals,  though  less  frequent,  are  of  constant  recurrence.    Over  one  hun- 
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dred  and  eigbty-five  sharp  bends  are  enamerated^  Theve  are  tea 
bridges,  besides  the  two  at  El  PascKseveral  of  them  being  pile-bridgee. 
One  stone  dam  crosses  the  river.    There  are  also  a  few  snags. 

The  stream  is  not  now  navigable,  and  it  can  not  be  made  so  by  ml 
open  channel  improvement.  An  aconrate  snrvey  and  hydrometrio  ob- 
servations would  be  necessary  to  determine  positively  wbeUier  an  im- 
provement by  locks  and  dams  could  be  made  or  not,  bat  the  heavy  fid! 
of  the  river,  the  lowness  of  its  banks,  and  the  small  disiAiai]ge  do  not 
encourage  the  belief  that  snch  iinprovement  would  be  flnandaily,  even 
if  physically,  practicable.  Certainly  there  is  no  public  interest  which 
would  justify  the  expenditnre  of  the  many  millions  of  dollan  which 
such  an  improvement  would  involve.  The  irrigation  of  the  valley  is  a 
matter  in  which  the  inhabitants  are  now  deeply  interested^  whue  the 
possible  navigation  of  the  river  receives  little  or  no  attcmtion  firom 
them.  Any  scheme  which  would  militate  against  the  withdrawal  of 
water  for  irrigation  purposes  would  not  be  received  with  fSftvor.  They 
are  provided  with  good  railway  facilities.  In  my  judgment,  the  stream 
is  not  worthy  of  improvement  by  the  (General  Government. 
Very  respectfully,  your  obedient  servant| 

O.  H.  BBNSt, 

M^^  of  Bmgimdmn. 
The  Chief  of  ENaiNSBBS,  U.  S.  A. 


REPORT  0«  ASSISTANT  EKGIITXER  GERALD  BAQMALZk 

UiQTED  Statbs  Enqiicur  OvncR. 

QalvwUm^  2te.,  Jatmarg  S,  isSS. 

Sir  :  I  have  the  honor  to  make  the  followinff  report  of  the  examtnatioa  of  the  Rio 
Grando  River  from  Embndo,  New  Mexico,  to  El  Paso^  TozAt,  madeinaoeordaiioe  wHh 
instructions  received  in  your  letter  of  October  \%  1888. 

I  left  Galveston  October  19,  accompanied  by  Mr.  W.  E.  Angler,  aasistMit  eDi^noer, 
and  one  oarsman,  and  arrived  at  Santa  F6,  N.  Mex.,  October  83. 

Havin|;  purchaseil  eleven  buiTos,  with  the  necessary  oamp  sod  meas  oatffti  hired 
two  pomes,  and  engaged  the  services  of  a  ffuide,  a  cook,  and  two  paekon^  weataHed 
from  Santa  ¥6  for  Embudo  by  road  October  26,  taking  with  oa  a  portable  eaavai 
boat,  and  arrived  there  the  night  of  October  29. 

On  the  following  day  1  commenced  the  examination  of  the  river,  which-oeeopied 
till  the  I4th  of  December,  when  we  arrived  at  El  Paso.  Here  I  eold  the  ootU  at 
public  auction,  paid  off  the  men  engaged  at  Santa  F6,  and  returned  to  Galv«at60|  ar- 
riving there  on  December  18. 

The  total  time  occupied  by  this  reconnaissance  was  two  montiUL  of  whioh  we  wars 
engaged  forty- five  days  in  making  the  examination  from  Embodo  to  El  Paao.  Of 
these  forty-five  days,  deducting  Sundays  and  stormy  weather,  thirty-four  ware  work- 
ing days. 

The  total  estimated  length  of  river  examined  was  617  miles,  inakii|g«ta  aTar^ge  of 
15  niilcH  for  each  workinji^  day.  The  actual  length  of  riyer  examined  daily  Taried 
from  7  to  30  miles,  according  to  the  condition  of  the  roads  and  the  depth  of  water  in 
tho  river. 

Up  to  November  28,  when  the  river  rose  abont  half  a  foot,  travelings  ha  boat  wat 
very  difficult  on  account  of  the  constant  dividing  and  consequent  aooaUiur  of  the 
channel.  With  the  exception  of  one  day  above  Wiiite  Rock  Calkon  we  naed  the  boat 
over  tho  entire  route  and  found  it  invaluable. 

A  compass  lino  was  ran,  distances  estimated,  and  the  river  aketohed  aa  we  ad- 
vanced. 

Tho  Rio  Grande  from  Embudo  to  £1  Paso  flows  alternately  throogli  eafloaaaBd 
valleyH.  Tho  estimated  length  of  the  low- water  channel  is  abont  617  mllea;  of  ibia 
34  miles  is  through  rnfion,  89  miles  through  open  calion,  widening  at  interrala  Into 
small  valleys,  and  394  miles  through  open  valleys. 

Tlin>ngh  the  ca&ons  tho  course  of  the  river  is  tortuous  and  has  maaj  aharp  bvidai 
The  banks  are  stable  and  the  current  swift. 
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Tbroagb  tbe  Tftlleys  ftbore  San  Felipe  the  course  of  the  river  is  tortnon^y  the  banks 
itable  to  height  of  from  2  feet  to  4  feet  above  the  lowest  stage,  and  the  width  of  tlie 
(hionel  in  ordioaiy  high  stages  permanent. 

In  the  vallflja  below  San  f%lipe  the  river  flows  throngh  a  channel  of  tho  most  un- 
lUble  chanMSter,  the  hanks  and  the  bed  being  composed  of  a  light  sandy  Boil,  tho 
litter  in  many  places  of  a  qnicksand  character.  The  river  is  therefore  constantly 
ehangin^  its  cbannel  and  in  high  stages  frequently  sconrs  oat  a  now  one  at  a  consid- 
tiftble  distaoce  from  the  old. 

A  noted  instance  of  this  is  to  he  seen  at  Mesilla.  The  river  formerly  ran  east  of 
tkat  town,  it  now  flows  8  miles  to  the  west.  This  change  was  cansed  by  an  irri^at  ing 
ditch,  which  during  a  very  high  stage  of  the  river  sconred  out  to  snch  an  extent  that 
itcsrried  the  entire  stream  ftom  its  old  channel. 

To  aid  in  my  deseription  I  shall  take  the  river  by  divisions,  accompanying  each  by 
one  or  two  sketches  of  portions  of  that  division  showing  its  physical  characteristics. 

Tbe  plates  inclosed  are  as  follows : 

Plate  No.  1,  dcetch  of  the  Rio  Grande  from  Embndo  to  £1  Paso,  showing  tho  l(»ca- 
tiou  of  the  divisions. 

Plate  No.  2,  sketch  of  division  No.  1. 

Plate  No.  3,  sketch  of  part  of  division  of  No.  2. 

IHate  No.  4,  skctcli  of  part  of  division  No.  3. 

Plates  Nos.  5  and  6,  sketches  of  parts  of  division  No.  4. 

Plate  No.  7,  sketch  of  part  of  division  No.  5. 

Plate  No.  8,  sketch  of  part  of  division  No.  6. 

Plate  No.  9,  sketch  of  i>art  of  division  No.  7. 

Plates  Nos.  10  and  11,  sketches  of  parts  of  division  No.  8 

Plate  No.  VJ,  sketch  of  part  of  division  No.  9. 

Plate  No.  llifHkctches  of  i)arts  of  division  No.  10. 

Plate  No.  14,  sketch  of  part  of  division  No.  11. 

Plate  No.  10,  sketch  of  part  of  division  No.  VL 

DIVISION  NO.  I  (1st  to  4TII  MILB),   PLATE  NO.  2. 

Embado,  situated  in  Black  Rock  Cafion,  consists  of  a  depot,  a  store,  and  one  rcsi- 
ilfure. 

Ibn  Rio  Grande  comes  down  to  this  point  a  stream  of  clear  water  and  flows  thron<;h 
Biack  Hock  Cafion  for  a  distance  of  4  miles,  with  a  fall  of  about  14  feet  in  the  niilo. 
It  Las  :i  width  at  its  lowest  stage  of  from  r>0  feet  to  100  feet,  and  a  depth  of  from 
:i  frt-l  to  7  feet. 

The  range  between  low  and  ordinary  high  stage  is  about  8  foot.  Tho  sideH  of  tho 
cauon  h.ivc  a  sloi^e  of  from  20  degrees  to  i$0  degrees  with  the  horizontal,  and  are  cum- 
pnned  of  volcanic  rock  imbedded  in  clay. 

This  cafioii  is  bOO  feet  deep.  Above  on  both  sides  are  mesas  covered  with  grasH  and 
a  few  pine  trees. 

Que  arroya  comes  in  from  the  east. 

Velocity  measurements  taken  immediately  above  Embado  at  the  lowest  stage 
^luiwed  a  discbarge  of  28,700  cubic  feet  per  minute.  There  are  rapids  about  evciy 
>4)  feet. 

The  river  is  obstnicted  by  a  large  number  of  bowlders  and  several  sharp  bends. 
There  i:^  a  wagou-road  on  the  east,  and  the  Denver  and  Rio  Grande-Railroad  on  tho 
we-sf  side. 

Rrwrk  sni table  for  works  of  improvement  is  abnndant.  The  nearest  heavy  timber  is 
Ir  miles  distant. 

DIVISION  NO.  2  (4Tn  TO  35th  mile),  plate  no.  3. 

The  river  f^om  Black  Rock  Cafion  to  White  Rock  Cafion,  a  distance  of  about  31  miles 
liy  low-water  channel,  rnns  over  a  stony  bed.  There  are  rapids  on  an  average  about 
t-Ytrr^'  1:^00  feet,  and  about  ten  sharp  bends. 

At* the  lowest  stage  it  has  a  width  of  from  80  feet  to  500  fee*,  and  a  depth  of  from 
1  foot  to  4  feet,  except  over  rapids,  where  it  is  from  one-half  of  a  foot  to  1  foot  deep. 

The  range  between  low  and  ordinary  high  stages  is  from  3^  feet  to  51  feet,  but  it 
«>iD«times  rises  aliovo  this,  flooding  portions  of  the  valley. 

Tbe  slope  is  al>oat  8  feet  in  the  mile.  The  banks,  as  a  rule,  are  almost  perpendicu- 
lar; they  are  stony  np  to  4  feet  from  the  lowest  stage,  above  this  they  arc  composed 
of  a  light  sandy  soil.  At  high  stages  the  river  spreads  over  a  considerable  width, 
beinfT  in  places  one-half  a  mile  wide. 

This  high-water  channel  is  well  defined  by  its  stony  burface,  the  soil  having  been 
washed  off  and  tho  stones  leveled  down. 

Tbe  width  of  the  valley  is  from  2  to  6  miles.    The  river  throngh  this  valley  changes 
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liltbongh  proteetod  to  Bome  estont  bj  s  dense  growtfa  of  twiuli  mA  nwll 
Their  Qsnal  height  is  from  4  tet  to  6  foeL  but  in  wamA  plaeee  thej  ara  14  foot  high. 

There  are  eeveu  small  tribntaries  entenng  the  river  mm  the  wast.  Of  these  the 
oiUy  two  not  dry  at  time  of  euuniiiatioii  wem  Bio  Animas  and  Rio  Frio. 

Five  arrojas  Aom  the  east  and  two  from  the  west  also  come  In  here. 

A  Howe-trass  raiIroad«bri«lge  orasses  the  river  near  Bideon. 

There  is  a  lam  qoantity  of  drift  on  the  bars  and  about  seventeen  ahazp  bends  in 
the  low-water  caannel.  ' 

A  belt  of  Cottonwood  timber  lines  eaoh  side  nearly  all  the  waj  down. 

DIVISION  NO.  10  (382d  to  448th  miub),  platss  hos.  13  axd  14. 

Bincon  to  opposite  MeeqaitCi  a  distance  by  low-water  channel  of  06  Bihs^tfas 
river  flows  principally  throogh  valley  which  has  a  width  of  ftom  one-half  mile  to  6 
miles.  It  M  from  200  feet  to  800  feet  wide  at  low  stage ;  nsnal  width  about  aOOfteti 
Its  depth  18  irom  2  foet  to  6  feet ;  nsaal  depth  3  feet.  , 

TJie  range  between  present  and  ordinary  high  stages  is  S4  feet  to  3  feet. 

The  width  of  river  ut  ordinary  high  water  is  from  9S0  net  to  1  mile.  The  banks 
are  almost  i>orpendicalar,  are  composed  of  light  sandy  soily  and  have  a  height  of  Ann 
8  feet  to  5  feet ;  nsnally  4  feet. 

Below  Fort  Selden  there  is  abont  10  miles  of  open  eaflon  (sketch  13;  plate  Kol  V3)» 
The  river  here  has  a  width  at  low  stage  of  from  100  feet  to  400  ileet,  and  a  depth  « 
from  2^  feet  to  6  feet. 

Seventeen  arroyas  come  into  this  division — eight  from  the  east  and  nine  flpom  tin 
west.    There  are  abont  wenty  sharp  bends  in  the  low-water  channel. 

DIVISION  NO.  11  (448rH  to  51iTH  MIUB),  PIATB  Ma  14. 

The  river  from  opposite  Mesqnite  to  the  pass  above  £1  Faso,  m distanee  hj low^wnk&t 
channel  of  about  b3  miles,  has  a  very  tortuous  course. 

Its  width,  except  in  some  few  places,  is  from  100  feet  to  SOO  Ibet^  and  itad^th  fbon 
3  feet  to  5  feet ;  nsnal  depth  31  leet. 

The  range  between  low  and  oidinary  high  stages  is  abontS  fbet  to  4  fbet. 

The  banks  are  nnstable,  but  strengthened  to  some  extent  by  a  dense  growth  of 
brush  and  trees.  Tbev,  as  a  rule,  are'f  rom  3  feet  to  5  ibet  above  the  present  stage,  hot 
in  a  few  places  are  as  low  as  2  feet,  and  in  others  reach  to  a  height  of  10  feet. 

The  width  snbject  to  overflow  where  the  banks  are  low  could  not  be  aseertained. 

One  arroya  conies  in  on  the  west.    There  are  about  twenty  sluap  benda, 

DIVISION  NO.   12  (511th  TO  517TH  MILS),  FL4TB  NO.  15. 

The  pass  above  £1  Paso  consists  of  a  small  cafion  about  5}  mUes  long,  with  a'  width 
of  from  500  feet  to  1,200  feet. 

The  width  of  the  river  at  low  stage  is  from  100  feet  to  400  feet,  and  its  depth  ftom 
2  feet  to  5i  feet. 

One  arroya  comes  in  from  the  cast  and  one  on  the  west.  There  is  a  stonodam,  mak- 
ing a  fall  of  about  4  feet,  a  short  distance  iibove  £1  Paso,  and  a  Howe-truss  bridge  at 
the  northern  end  of  the  cafion. 

The  TallcTS  throngh  which  the  Rio  Grande  flows  are  very  fertile,  exeept  in  some 
localities  where  there  is  much  alkali  in  the  ground. 

The  water  from  the  Bio  Grande  carries  a  large  amonnt  of  sediment,  which  Is  de- 
posited on  the  laud  irrigated  by  it  and  which  is  said  to  contain  manj  fertlUsiDg 
properties.  Only  a  small  portion,  however,  of  the  valley  is  under  cultivation,  not- 
withstanding that  produce  brings  high  prices. 

AboTo  KincoD,  where  the  supply  of  water  has  as  yet  been  snflElcient,  this  can  only 
be  accounted  for  by  the  non-progrcsslTo  spirit  of  the  Mexican  population  and  by  the 
want  of  legislation  providing  for  tho  coudemning  of  the  right  or  way  for  irrigating 
ditches. 

Below  Rincon  tho  supply  is  sometimes  insufficient. 

There  are  a  largo  nuuiber  of  scattered  adobe  villages  along  the  valley,  but  only  8 
towns  of  any  importance;  these  are  us  follows : 

Bernalillo,  a  prosperous  town  of  1,800  inhabitants,  principally  consists  of  1  atxeet, 
2  miles  long.    It  exports  large  c^uan titles  of  wine  and  fruit,  also  some  wooL 

Albuquerque,  a  city  of  8,000  inhabitants,  has  an  extensive  wool  trade,  exporting 
2,5(K\000  pounds  in  the  year.  It  consists  of  Old  and  New  Albnquerque;  thefbrmer 
bniit  of  mlobe,  tho  latter  principally  of  brick.  Exports  go  i:orth ;  the  impvnrta  oome 
both  from  tho  north  and  south. 

Socorro,  a  tow^of  400  inhabitants,  is  the  center  of  a  rich  mineral  oodntry,  with 
fifty-three  mining  districts  and  oxtenbivo  smelting  works.  The  mineral  production 
of  Socorro  County  amounts  to  $3,000,000  annually :  tho  railroad  business  to  9720,000*. 

San  Maroial  is  a  railroad  town  of  abont  1,200  inhabitants.  It  has  a  very  little  ox« 
port  trade. 
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Vew  San  Antonio,  a  town  of  about  200  iohabitants,  has  extoiMiyo  coke  ovena.  A 
Hmiiefa  oi  the  AtchiiiOD,  Topeka  and  Santa  F6  Railroad  runs  from  here  to  tha  Car- 
;ha^  Coal  Minea.    There  are  limestone  quarries  G  miles  east  of  tl^e  town. 

Las  Cmces  and  Mestllaytwo  towns  about  1  mile  apart,  have  a  population  of  32500 
uifl  1,500,  reapeetiToly.  They  are  a  mixture  of  adobe  and  modem  buildings.  The 
HKintry  around  them  is  rery  fertile,  and  a  large  amount  of  farm  produce  is  shipped 
sway,  imncipally  to  the  North. 

£1  Paao,  a  city  of  about  10,000  inhabitants,  has  extensive  smelting  works.  It  also 
has  a  large  n^^t  trade.  Imports  to  the  value  of  $3,000,000  a  month  come  through  its 
cnstom-honae.  Exports  to  the  value  of  |i,GOO,000  go  out.  The  imports  are  princi- 
pally gold  and  salver  ores  and  bullion. 

The  popalation  of  the  vaUey  ftom  Embudo  to  El  Paso  is  about  47,000,  exclusive  of 
Initiana.  It  isprinei pally  Mexioaa,  except  in  the  town,  where  there  is  a  Iwge  white 
population.    This  does  not  include  the  town  of  £1  Paso. 

Tbe  river  Is  paralleled  by  the  Denver  and  Rio  Grande  Railroad  fh>m  Embudo  to  Es- 
paoola ;  by  the  Texas,  Santa  F6  and  Northern  firom  Espanola  to  White  Rock  Gallon; 
by  the  Atchison,  Topeka  and  Santa  ¥6  from  San  Felipe  to  El  Paso.  There  are  no 
other  railroads  prcjected. 

The  people  of  the  valley  take  no  interest  in  the  question  of  navigation  of  the  Rio 
Grande,  but  the  problem  of  how  to  store  its  waters  for  irrigation  purposes  is  one 
which  they  consider  of  vital  importanoei  to  the  prosperity  of  that  section. 

In  conclusion,  I  will  say  chat  l'\)onsider  tbe  construction,  not  only  of  an  openriTer 
channel,  but  of  any  navigable  channel,  to  be  impracticable.  There  is  a  high  stage 
of  water  ia  the  river  during  the  months  of  May  and  Juno,  when  the  current  must  in 
many  places,  especially  in  the  cafionn^  become  alinost  a  torrent.  In  the  valleys  this 
is  caused  not  only  by  the  increased  volume  of  water,  but  also  by  a  shortening  of  the 
channel  where  it  outs  across  the  sand-spits  around  which  it  winds  during  low  stases. 
Daring  the  greater  part  of  the  year,  when  the  river  is  low,  the  discharge  wonla  be 
insafficient  to  supply  any  navigable  channel,  except  perhaps  a  narrow  canal  with 
locks,  the  construction  of  .'which  on  a  foundation  of  sand,  in  places  40  £Mt  deep, 
voald  be  fiuanciaUy,  ifnot  physically,  impracticable. 
Very  respectfully,  your  obedient  servant, 

OVBALD  BaONALL, 

AisUtant  Efi^fUeer. 
Maj.  O.  H.  Ernst, 

CcTp9  o/Engineeri,  U,  8.  A,  ' 
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PRELIMINARY  EXAMINATION  FOR  REMOVAL  OF  RAFT  ON  GAUDALOUPE 

RIVER,  TEXAS. 

United  States  Engineer  Office, 

OalvestOHy  Tex.,  January  16,  1889. 

Sir:  I  have  the  honor  to  report  that,  uuder  the  instructions  con- 
tained in  yonr  circular  letter  of  August  28,  1888,  a  preliminary  exam- 
ioation  has  been  made  ^'for  removal  of  raft  in  Guadalou|)e  River," 
Texas.  It  was  made  by  my  assistant,  Mr.  E.  B.  Talfor,  whose  report 
is  hereto  appended. 

An  examination  of  the  Guadaloupe  River  was  made  under  the  direc- 
tion of  Capt.  C.  W.  Howell,  Corps  of  Engineers,  in  1874.  (See  Annual 
Reiwrt  Chief  of  Engineers,  1875,  Part  I,  page  924.)  At  that  time  there 
were  four  rafts,  the  first  one  beginning  about  12  miles  below  Victoria, 
or  41  miles  from  the  month,  completely  blocking  the  river  for  a  dis- 
tance of  1,850  feet,  and  partially  obstructing  it  for  a  distance  of  some 
1,200  feet  more.  The  second  raft  began  about  14  miles  from  the  mouth, 
and  was  in  two  sections,  measuring  in  all  abont  1,0()0  feet  in  length. 
The  tbinl  was  about  1  mile  below  the  seconiK  and  was  also  in  two  sec- 
tions, measuring  altogether  about  1,700  feet  in  length.  The  fourth  and 
laAt  was  near  the  month,  and  was  in  live  sections.  It  occupied  a  little 
less  than  a  mile  of  the  river,  one-half  of  which  was  raft,  the  other  half 
being  open  space  between  the  sections. 
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Tbo  recent  exauniiatioii  shows  the  upper  raft  to  have  iucreased  lu 
diuieiisions.  lt«  liead  is  about  1|  miles  further  up-stream  than  in  1874. 
It  covers  about  1^  miles  of  the  river,  aud  is  broken  into  8  Rectious, 
rau^i"!?  from  200  feet  to  3,000  feet  in  length. 

The  up-stream  part  is  composed  mostly  of  loose  drift,  with  an  occa- 
sional jam  of  large  trees.  The  lower  aud  middle  sections  appear  to  be 
wedged  in  from  bank  to  bank,  aud  have  a  growth  of  willows  and  cot- 
ton woods  upon  them.  The  removal  of  this  raft  would  reqnire  si>ecial 
appliances,  such  as  a  snag-boat,  steam  saws,  aud  explosives  as  in  the 
case  of  the  Red  River  raft.  The  other  rafts  were  not  visited,  for  rea- 
sons given  in  Mr.  Talfor\s  reiK)rt,  but  it  was  learned  that  they  had  b^n 
ccmsiderably  broken  up  by  the  storms  of  1886,  ami  that  their  removal 
presented  no  great  difficulties.  Mr.  Talfor  roughly  estimates  the  cost 
of  removing  ttie  ilrst  raft  at  about  $30,000,  and  of  the  three  others  at 
$12,000,  making  $42,000  in  all. 

There  is  at  pre:<ent  no  commerce  upon  the  river  of  any  kind.  Prior 
to  1854  it  was  navigated  by  vessels  drawing  from  3^  to  4^  feet,  up  to 
Victoria.  It  is  thought  by  some  that  a  ])ortion  of  that  trade  wonld  bo 
restored  if  the  river  were  improved.  The  Southern  Pacific  Railway 
Company  now  has  a  branch  running  northeast  to  Rosenbnrg,  another 
running  northwest  to  Cuero,  aud  is  building  one  rnuning  west  to  Bee- 
ville,  at  all  of  which  ])oints  connection  is  made  with  the  general  rail- 
way system  of  Texas.  Victoria  is  also  connected  by  rail  with  tidewater 
at  Lavaca,  about30  milesdistant.  The  Guadalonpe  empties  into  Mission 
Bay,  in  which  the  depth  is  from  2  to  4  feet,  the  distance  out  to  4  feet  depth 
being  about  U  miles.  IVIission  Bay  connects  with  San  Antonio  Bay, 
which  extends  southward  about  15  miles  to  Matagorda  Island,  by  which 
it  IS  separated  from  the  Gulf  of  Mexico.  The  distance  from  the  month 
of  the  Guadalonpe  out  to  0  feet  depth  is  about  7J  miles.  San  Antonio 
Bay  connects  on  the  east  and  west  with  other  shallow  bays,  as  willap- 
IH'ar  by  an  examination  of  Coast  Survey  Charts  Nos.  108  and  i09. 
TIktc  is  no  town  upon  San  Antonio  Bay  or  either  of  the  adjoining  bays. 
The  nearest  outlet  to  the  Gulf  would  be  at  Pass  Cavallo,  about  33  miles 
distant.  To  provide  a  channel  to  this  outlet  would  involve  dredging 
through  .Mission  Bay  into  San  Antonio  Bay,  and  through  the  shoals 
wiiicli  separate  San  Antonio  from  Espiritu  Santo  Bays  aud  the  latter 
from  Mata«;orda  Bay.  The  CDst  of  tliis  may  be  roughly  e^tiiuated  at 
about  815(),(M)0.  The  cuts  between  the  bays  might,  perhaps,  maintain 
themselves,  but  the  channel  from  tiie  mouth  of  the  river  through  Mis- 
sion Bay  would  j)robably  recpiire  aniuial  expenditure  for  maintenance, 
the  amount  of  wiiich  there  are  no  data  for  estimating.  It  is  not  prob- 
al)le  tiiat  much,  if  any,  of  the  former  trade  of  the  river  would  retnrn  to 
it,  unless  all  of  the  ratts  were  removed  ami  an  outlet  provided  through 
San  Antonio  Bay  and  a<ljoining  bays,  and  in  view  of  the  increased  rail- 
way fa(!ilities,  it  may  be  doubted  whether  any  considerable  portion  of 
it  wouhl  return  even  with  such  outlet  ])rovided. 

Tin*  removal  of  the  rafts  upon  Guadalonpe  River  would  be  of  benefit 
to  the  adjoining  country  by  facilitating  the  discharge  of  floods,  but  it 
does  not  appear  that  commerce  would  be  affected  favorably  to  such  an 
extent  as  to  jiistifv  the  expenditure.  It  is,  therefore,  my  opinion  that 
the  improvement  is  not  one  worthy  to  be  undertaken  by  the  General 
Government  in  the  interest  of  commerce. 

Very  resi)ectfuny,  your  obedient  servant, 

O.  n.  Ernst, 

Major  of  Engineers. 

The  Chief  of  Engineers,"  U.  S.  A. 
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rkpobt  of  mb.  b.  b.  talfob,  assistant  engine  eb. 

United  Statrs  Enginerb  Office, 

Galveston,  Ttx^  Xowmhfr  9,  1888. 

Sib:  Iq  accordance  with  your  letter  of  the  18tli  ultimo,  in  which  you  placed  me 
in  charge  of  "  Examination  for  removal  of  raft  on  Guadalonpo  River/*'  Toxat^  I  heg 
leave  to  aabmit  the  following  report : 

Owing  to  the  had  weath«.*r  from  October  19  to  the  2l8t,  and  from  information  re- 
ceived from  Victoria  statiog  that  the  roads  were  in  a  very  bad  condition,  aud  the 
river  high,  my  departure  was  delayed  until  Sunday,  October  28,  reaching  Victoria 
at  3.45  p.  m.  the  same  day.  I  calle<l  on  Mr.  G.  A.  I^vi,  banker,  who  asHinted  me  in 
making  preparations  for  an  early  start  the  following  morning  to  examine  the  tirst 
nft,  the  heaa  of  which  is  about  8  miles  (by  river)  below  Victoria.  Mr.  J.  A.  Heath, 
vith  an  ambulance  and  team,  was  eogaged  for  the  purpose. 

M4»nday,  October  29,  I  left.Victoria  at  9.30  a.  m.,  accompanied  by  Hon.  E.  D.  Lynn 
sod  Mr.  William  Rnpley,  on  horseback,  who  were  thoroughly  acquainted  with  the 
eonntry,  and  arrived  at  the  raft  at  1  p.  m.  Owing  to  the  recent  heavy  rains  the  bot- 
tom lands  in  this  vicinity  were  covered  with  water,  and  in  some  places  a  i>en:eptible 
earreut  was  observed  duo  no  doubt  to  the  raft  damming  the  river  above.  This  raft, 
DOW  covers  an  area  of  river  of  about  1^  miles  in  length  and  is  broken  into  8  Mictions, 
ranging  from  200  feet  to  3,00U  fet^t  in  length.  The  head  is  uow  about  1^  miles  further 
up  the  stream  than  in  1874.    (See  traciug  of  chart  of  1874  accompanying.) 

The  lower  and  middle  seclionsof  this  raft  appear  to  be  wedged  in  from  bank  to  bank 
with  a  growth  of  willows  and  cottonwood  on  it,  in  places  forming  '*  Tow  Heads,"  simi- 
lar to  those  found  on  the  Rod  River  raft  above  Shreveport,  La.  The  upper  part  is 
composed  mi»stly  of  loose  drift,  with  an  occasional  jam  of  large  trees.  About  1,000 
ket  of  the  lower  end  of  the  raft  has  broken  or  washed  away,  leaving  the  present  end 
1,000  feet  larther  up  stream  than  in  1874. 

I  returned  to  Victoria  by  7.30  p.  m.,  and  engage<l  Mr.  J.  T.  Southwell  with  ambu- 
lance to  go  to  the  mouth  of  the  river  the  following  morning. 

Tuesday,  October  30,  I  left  Victoria  at  8  a.  m.,  and  arrived  at  the  ranch  of  Col.  N. 
C.  GaUetfc  at  7  p.  m.,  38  miles  from  Victoria,*  when  we  put  up  for  the  night. 

Wednesday,  October  31, 1  left  the  ranch  of  Colonel  Gnllett  with  a  party  of  four  on 
honehack,  with  Colonel  Gnllett  as  guide,  for  the  mouth  of  the  river. 

After  proceeding  about  5  miles  we  met  a  Mr.  Dnucun,  who  lives  between  the  mouth 
of  the  river  and  Uynes  Bay,  and  who  informed  us  that  the  bayous  were  *' swimming 
ind  his  bridges  carried  away/'  he  having  to  swim  his  horse  across  Muddy  and  Du- 
lioise  bayous;  that  to  get  to  the  raft  wan  impnM'ticable  on  account  of  the  water ;  also 
that  the  raft  near  the  mouth  had  been  very  much  broken  up  by  t!ie  stonn  of  Au;;ust, 
ldd6,  at  which  time  the  river  being  high  and  mectin<;  of  the  waters  of  the  gulf  and 
bay  broke  up  and  disintegrat^^d  the  solid  parts  of  the  raft,  aud  at  the  ])roscnt  time 
its  removal  could  easily  be  accomplished,  this  informal  ion  corroborating  that  of 
Messrs.  Dulioiseand  McFjMlden,  l>oth  gentlemen  having  lar^e  landed  interests  in  that 
wction,  east  and  west  of  the  river.  The  latter  gentlonieu  infonnod  mo  that  the  rafts 
l»etween  the  141st  and  143d  miles  (see  chart)  \\w\  also  bei-n  greatly  broken  up  by  the 
rain-storm,  and  but  little  .accretion  had  taken  place,  as  the  lirsr.  raft  caught  the  drift. 
This  information  from  reliable  sources  being  doeineil  sulBcient,  the  at-toinpt  to  reach 
the  lower  raft  was  abandoned,  and  wo  returned  to  Victoria  by  10  p.  ni.,  having  rid- 
den 90  miles  in  two  days. 

Obstructions  to  navigation  are  the  rafts  between  Victoria  and  Mission  Bay  (the 
present  mouth  of  the  river).  The  lower  rafts  in  their  condition  can  be  easily  re- 
moved, but  the  upper  or  first  .raft,  8  miles  below  Victoria,  would  rciiuire  snag-boats 
with  steam-saws,  similar  to  those  used  in  removing  the  Ked  Kiver  raft. 

The  material  of  which  it  is  composed  must  bo  loosiMied  by  the  aid  of  explosives  and 
cat  into  lengths  of,  say,  from  ITy  to 20  feet  long  and  run  into  the  sloughs  and  old  ^*  cut- 
offs."   The  middle  ratt  can  be  disposed  of  in  like  manner. 

The  rafts  near  the  month  ne^sd  not  btr  disturbed,  for  tlM».  followinj^j  reasons  :  The  ap- 
proach to  its  mouth  through  Hyncs  Hay  around  to  Mission  Bay  is  about  15  miles  of 
shallow  water,  averaging  from  2i  to  4  feet,  but  by  cutting  a  channel  through  from 
alMive  thehea<i  of  the  lower  raft  to  Hynes  Bay,  a  distance  of  three- fourths  of  a  niile, 
the  raft  would  be  utilized  as  a  dam  an<l  the  water  thereby  directeil  through  this  cut. 
VoHsels  of  4  feet  draught  would  save  a  distanee  of  1*2  to  15  miles  in  rntering  the  river. 
The  line  of  this  canalis  approximately  indicated  on  the  tracing  herewith. 

The  length  of  the  various  rafts  are  as  follows:  No.  1  raft,  jibout  li  miles  long  ;  No. 
2  raft,  ab<jnt  1,400  feet  long ;  No.  3  raft,  about  1,000  feet  long ;  No.  4  (near  the  mouth), 
about  1,000  feet  long. 

APPROXIMATE  COST  OF   REMOVAL. 

Rafts  No.  2,  3,  and  4.  3,400  feet $12,000 

Raft  No.  1,6,600  feet :J0,000 

Total 42  000 
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'-i:    :  .*T  ■  r  ctttino  a  caxal  from  tiik  hivkk  to  hynes  bay. 

■-:   -a^.lr  ki  lb-!- loiroia.  i  ftret  dt-ep,  4,000  feet  long,  150,000 

■    -.     :    i    .-::.:•  :«frv-ltic  TarJ (45,000 

—  -  v..iw  :.i  i2i3  .-./. 38,000 

83,000 

: .  -  r-  .*  -  :  :■:  —  s-erw  whAteirer  on  the  river,  bnt  preyioas  to  and  up  to 
>    ...  ^>^:L-:r*  vrK  engaj;:ed  in  the  caiT^'mg  trade,  1>e8ide8  the  towing 

'. .:  -p  -'l  :le  river  openc-d  to  navigation  this  trade  could  again  be 
-  —    -"..'.-  '.  I— Vr.    Vrss^^ls  conld  then  not  only  go  to  Victoria,  bat  to 
-  -:  .  :    :   r>j  Tbe  >j::  Actocio  River.    The  valno  of  the  commerce  of 
»  *.   r"^!    -^I'.-i  L.-'t  W  a-sotTtaioetl. 

:  -s    :'  M ■■!*:><  G.  A.  Levi  A  Co.,  bankers,  and  Mr.  B.  M.  Temple 
- : :    :'  .-.■^r.-c  r.v  'm  ooiu  be  if  the  rafts  were  removed,  and  to  which 


k 


■k  ■» 


I         ".  *  >',%-r  :iAT  I  am  isdebtrd  to  Messrs.  G.  A.  Levi  <&  Brownson, 
.  ■. :  -   i.\  '.  :■    H  :..  E.  D.  Lvzn  for  information  received  and  courtesies 

-  ^-..   -        •■    r.:l:rs  coTrrln-:  the  expensts  of  the  examination,  as  f ol- 

•  ••••■ 

-  -  .;      "  V-- .  •■ .  :t  ■  ■■•:■".  '.  r:  srrvant. 

R.  B.  Tauor, 
Ait^iatant  Engineer. 

':  • ;  •  r-^.  V .  S.  J. 


V  II. 

• ::. :  .>.:n  \  :\  ■  \  \^  :n  w:  \  or  thk  Mnrrn  of  caxey creek, texas, 

:  '■:.  .:::>  iMO  MATAiiOKDA  bay. 

IMri::^  States  Engineer  Office, 

iidlrt'^Unu  Tex.j  January  14, 1^89. 

S:-: :  I  ':...N  0  ::..^  *..v  :\^;  :->  r^iv^r:  th.ir  inulor  the  instructions  containe<l 
::'.  >.^  .:  ,  :.  ..\.v  ::.v  .^:'  A;:j:".:<:  i*S,  ISSS,  a  preliminary  examination 
1:  .^  .M  .^^^  V  :  :!.i  ••  v.:  •.::■!  o:'  l\u)ov  Creek  where  it  empties  into 

M..:..^.'  .   .  r».\."  I\  \.i>.     I:  V.  as  ::mi;o  i\v  uiy  iis^sistant,  Mr.  U.  B.  Tal- 

A  vi:  ..\  :.»:  v  .^i.w:::^  .:r.-r.iil  xv.Kors  alonp:  the  margin  of  the  Gnlf 
or'  "^Irx.v  .^  ^x.i-i  :::.;. ii'  -.iv.vli  :  :*..o  ii:;\v::o:i  of  Tai^t.  C.  W.  Howell,  Corps 
ot'  1;  .:::*i:>,  ::.  .>7i.  li.o  .I'A-li^Sia  tiarin^,  which  covers  the  month 
oi  i\r.  I  \  i':»  t  -x,  !  ..>  ivi'!-  i  \::.u:itl  :":o:n  sheet  3  of  the  maps  of  that 
siitvr\.  rill*  :^^r..^\\'--  ;x»;-:o:oii  tio::i  the  ivport:  '•  Caney  Creek  is  a 
sliii:.:;i>Ii  s;:im:m.  /.Isni:  UH>  loo:  nx  -.ilo  iumf  i:s  month,  that  onco  emptied 
iiuo  iho  i'liiit  i»i  Mi«\ioo,  h\\\  .;l>o;;:  twoiity  years  ago  (written in  1875) 
a  siiKill  iliioh  l\n»o  wv\  loll::  w.is  ihi^'.oonnooting  it  with  Matagorda 
l>ay.  riiiN  Muall  \\\\A\  Ins  smioo  onhiriTOtl  aihl  deepened, nntil  it  now 
giH's  In  iho  iianio  of  •  riio  l»i.c  CanaT -SO  toot  wide  by  about  15  feet 
doo|»— -iluoiiuh  NNluili  ('aiu\  Trook  ilol»ouohes,  and  its  former  outlet 
into  iho  unlf  IS  oompU»til\  obliioratod."  ,Soe  Annual  Report  Chief  of 
Kii^Muoors,  IS7:»,  \\xv\  |,  pairo  Sl»S.^ 

Tlio  loornt  o\annnaiion  ooNorod  Matajrorda  I>ay  for  about  I  mile 
from  tho  nioiuh  ot"  ihooanal,  iho  oanal,  and  the  oroek  itself  to  a  dis- 
tanoo  of  about  ono  third  o\  w  miU'  aln»\o  whore  tho  oanal  leaves  it.  The 
least  ohaiiiu'l  doptli  found  in  tho  oiook  wasd  toot,  and  that  in  the  canal 
0  feet.     Tho  bay  was  lonnd  to  have  shoaled  fix>ni  1  to  IJ  feet  since  1875. 
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Its  depth  is  now  aboat  2  feet  The  recent  soandings  are  shown  upon 
the  tracing  in  red  ink.  To  reach  a  depth  of  4  feet  in  Matagorda  Bay 
will  involve  the  excavation  of  a  channel  to  a  distance  of  from  1^  to  2 
miles  from  the  month  of  the  canal.  Mr.  Tailor  roughly  estimates  this 
to  cost  about  $30,000  for  the  shorter  distance.  It  is  probable  that  an 
aanual  expenditure  would  be  required  to  maintain  the  channel  after 
the  completion  of  the  original  excavation.  There  are  no  data  for  esti- 
mating what  the  cost  of  maintenance  would  be. 

The  present  commerce  of  the  creek  is  reported  to  be  '^  a  few  light- 
draught  sloops  that  ruu  at  irregular  intervals  engaged  in  carrying  wood 
and  hides  to  Lavaca."  No  figures  are  given  as  to  the  size  and  number 
of  these  vessels,  but  it  is  inferred  that  they  are  ver^*  small,  from  the 
fact  that  during  the  latter  half  of  the  year  1887,  when  a  record  wiis 
kept  under  the  direction  of  this  office  of  all  the  water  trade  of  Lavaca, 
BO  vessels  were  re|>orted  to  have  arrived  from  or  departed  to  Caney 
Creek.  The  Lower  Caney  country  is  principally  devoted  to  stock-rais- 
ing. Upon  the  Upper  Gancy  about  8(>0  or  900  bales  of  cotton  and  some 
SQgar,  corn,  etc.,  are  produced,  which  are  hauled  to  stations  upon  the 
Texas  and  Mexican  and  the  International  and  Great  Northern  rail- 
ways. Mr.  Talfor  considers  it  doubtful  whether  much  of  tbis  trade 
would  be  diverted  to  Ganey  Greek,  if  improved. 

In  view  of  the  probably  considerable  cost  of  the  improvement^  its  want 
of  permanence,  and  the  small  amount  of  commerce,  present  or  prospect- 
ive, to  be  benefited  thereby,  it  is  my  opinion  that  the  mouth  of  Ganey 
Creek  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

O.  II.  Ernst, 
Major  of  Engineers. 
The  Ghief  of  Engineebs^  U.  S.  A. 


beport  of  mr.  u.  b.  talfor,  assistant  engineer. 

United  States  Engineeu  Office, 

(ialvestonj  Tex.,  Xovcmber  14,  l&t^. 

Sir:  On  niy  return  to  Victoria,  after  making  an  oxami nation  of  tlio  raft  on  tho 
GandaIoni>e  River,  I  proceeded  overland  to  Lavaca  Thnrsday,  Octolx-r  :U,  wben  1 
ep;:aged  a  sloop  with  two  men,  and  arrived  at  the  mouth  of  tlii^  crfck  at  ll.:iO  p.  m., 
Xovember  1,  Tho  followinj^  morning  a  zigzag  lino  of  sound  in «;s  was  ruu  from  a 
jioiDt  about  one-third  of  a  mile  abovo  where  tho  canal  leaves  th.*  creek,  and  through 
tbeiraual  iuto  Matagorda  Bay  for  alK>ut  1  mile  from  its  mouth  (.M-e  sketch  inclosi'il). 

The  soundings  show  that  tho  eastern  extremity  of  the  bay  has  Hhoaied  from  1  to  l^ 
fret  since  l«7r>,  in  which  year,  during  the  cyclone  of  fc>eptember  15  to  17,  a  cut  was 
iiiailo  from  the  bay  to  the  gulf  throngh  MitchelTs  Bayou.  The  shoaling  is  no  doubt 
dap  to  the  gulf  sands  being  carried  tlirongh  this  cut  into  tho  bav. 

The  channel  into  the  canal  from  the  bay  is  now  near  the  north  shore,  with  a  mini- 
muiu  depth  of  2^  f«»t  in  it,  while  in  lb74  the  channel  was  about  one-half  a  mile  further 
Miith. 

The  least  depth  of  water  fonnd  in  the  creek  was  G  feet ;  in  tho  canal  9  feet. 

commercial. 

Previous  to  18C1  or  1862  tho  following  vessels  were  engaged  in  the  Caney  Creek 
tragic:  Steamers  Cora,  Lucy,  and  Gtryn,  with  a  carrying  capacity  of  about  1,000  bales 
<'acb ;  schooner  Lake  Anatiiij  50  tons,  and  various  suuill  crafts  of  from  5  to  20  tons. 
The^  boats  used  to  run  to  Hawkins  Drawbridge,  25  miles  above  the  mouth  of  tho 
canal. 

At  present  there  are  only  a  few  light-draught  sloops,  that  run  at  irregular  intervals, 
engaged  in  carrying  .wood  and  hides  to  Lavaca. 

For  the  pro«luction  of  the  country  I  will  refer  you  to  inclosed  list,  for  which  I  am 
iudebtcd  to  Mr.  Selkirk,  treaaiirer  of  Matagorda  County. 


1  ^rf    2:£?^.*r7  or  tbe  chief  of  esgiseebs,  u.  8.  arht 


:  ••  iiiiLirfi^  ▼iM«aifr  buk^  t£  i£j»  nMt-  waLd  be  4iTertod  to  the  creek  were  it 
ilmu*  la-r-^xn  >ut  3ii-  ^t— ik  i^  l;gLi  ArKB|i:ki.  a*  ihtrt  are  other impt^imenta  to  Davi- 
Ck-  'ill  .1  Jtaiif^cua  £feT.  vliid  voijd  7es»&tt  :t  ac  cuoertain  meaua  of  commuDica- 

Tift  iMW  -^  «~aaM7  •him.l.'.i  »  ye^^r.-yi^T  4eT*:<«l  lo  ft^ock  raiMUi;.  The  prodactn  of 
-^if  1.1 1^**^  uir'  rnxMufr  nf  tiucar.  cwsck.  rocs.  eAc.  vliieh  is  haaied  to  Wharton,  a 
--*  *.-  ..i:  ii*.  -ir  .aifr  li'  TiK  T«XM  M^x^'-aa  Sa^hua^  or  :o  Braaoria  or  Colombia,  on  the 
2rrw  •»  L.-^* :   liit  'jmTh^^  Tf'vr  Wr  i^  ai  iL*-  terB..^B«  of  a  branch  of  the  iDtemational 

?— i.i;«;  t  -.p^  ic  ti't^^.ZiZ  a  !LkziieI  I'C  fe-ri  vide  hfi  feet  hv  7,920  feet  long,  58,- 

R.  B.  Talfor. 
A99i9lamt  Engineer. 


'   I.:.*-       f    IL'I.    *J-.g-i^     TXi^SUKKK  mF  KATAGOKDA  OOUNTT,  TEXAS,   OF  THI 
T    :-T-:*f      •F   TBt    lJft.^a«>  »:>U>C£1!VG  OS  CANCT  CltEKK,  TEXAS. 


'■t- 


^.  -.*!*    rL^>:i  #:i.T«;*  ie«-  aa>d  vood:  Jacob  Smiih  dc  Sons,  ranch  ami  farm; 

:.~ii.    T.swfLT  UoT^  farsa,  <om.  vood.etc. ;  Henry  Freeman,  farm, 

-••..-         ^7   7.  M;V«ie^  farm.  I<'ha3«a:  J.  F.  Nockol%  farm  and  ranch,  corn, 

-r  , .  7   S.  SazS.trz.  farm.  :35  balm:   J.  B.  Hawkins,  sugar  farm,  laat  crop 

:ii  .h<««K  \«M&*dc»  M»3)e  conoB.  has  abont  l;dOO  acres  nnder  fence;  Ew- 

.  "  .       I    ;t^>»:  ^f.^  Tb<«aipaon.  farm.  ^M  bales:  C.  H.  Williams,  larm, 

.    ~    r*.  ▼  li-.  farm.  !>•  l«aie»:  P.  X.  Bo«ie.  fiarm,  150  bales;  Capt.  J.  K. 

:i.— ^ .  Ira  >pc«cir;.  fann.  33  Ualesw  com  and  supplies,  and  ranch; 

b'.  '  "Li'.i-  :<»TX-  frx:*- etc. 

^  • ,    -  -^i-       -c    J  wf.  *jwy%.  avera^  l.Csl^ bales  each;  schooner  Lake  AmtiM 

-     '  1.'     -«  Mz.k«L  c  raf:  frooi .'  to  fO  tons,  nse4  to  mn  to  Hawkins  Draw- 

.-  ^  ..^     >>£  liCksd  Be»*f.  aboa:  l,rM)  feet  across,  with  3  feet  of  water 

.     r    -...::>£-■  :o  Whanon  and  Braaoria. 
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i  HfPROVEMENT  OF  BED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
r  OF  ARKANSAS  AND  TEXAS,  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO  THE 
'■  MISSISSIPPI— WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
^     TRIBUTARIES. 


UPOBT  OF  CAPTAIN  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVF^ENTS. 


1.  Bed  RiTer,  Loaisiana  and  Arkansas. 
1  Cypress  Bayoa,  Texas  and  Louisiana. 

3.  Onacbita  and  Black  Rivers,  Arkansas 

and  Louisiana. 

4.  Onachita  River,  Arkansas,  above  Cam- 

den. 

5.  Bayon  D'Arbonne,  Louisiana. 

6.  Little  River,  Louisiana. 

7.  Bayou    Bartholomew,  Louisiana    and 

Arkansas. 

i  Riyon  Bceaf,  Louisiana. 

9.  TeoRas  River  and  Bayou  Macon,  Louis- 
iana. 


10.  Bayous  Rondeway  and  Vidal,  Louisi- 

ana. 

11.  Big  Black  River,  Mississippi. 

12.  Yazoo  River,  Mississippi. 

13.  Tchula  Lake,  Mississippi. 

14.  Talkihatcbeo  River,  Mississippi. 

15.  Steele's  Bayou,  Mississippi. 

16.  Big  Sunflower  River,  Mississippi. 

17.  Big  Hatcbee  River,  Tennessee. 

18.  Forked  Deer  River,  Tennessee. 

19.  Water-gauges  on  tbo  MiHsissippi  River 

and  its  principal  tributaries. 


EXAMINATIONS. 


^.  Bo^e  Pbalia,  Mississippi,  especially 
tne  part  known  as  tbe  Narrows. 

21.  Bayou  Dorcbeat,  Louisiana,  from 
Lake  Bistenau  to  tbe  Arkansas 
line. 


22.  Onacbita River,  LouiHiana  andArkan- 
sas,  from  its  moutb  to  bead  of  nav< 
igatioD,  to  determine  tbe  ndvisabil- 
ity  and  probable  cost  of  its  perma- 
nent improvement. 


United  States  Engineer  Office, 

yicksburg,  3fm.,  July  1,  18S9. 

General  :  I  have  the  bonor  to  transmit  herewith  annual  reports 
Bpon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing Jane  30,  1889. 

Very  re8i)ectfally,  your  obedient  servant, 

J.  H.  Willard, 
Captain^  Corps  of  Engineers. 

The  GmsF  of  Enginbers,  IJ.  S.  A. 
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dngcroiiB  snags.  Others,  thoroughly  water-logged,  remain  at  the  bot- 
Ihb,  causing  rapid  deposits  of  sediment  and  forming  impassable  bars. 
The  banks  of  the  npper  river  for  hundreds  of  miles  are  heavily  tim- 
Imtdj  and,  the  allavial  soil  being  incapable  of  resisting  a  rapid  current, 
OMh  freshet  causes  them  to  cave  and  slide,  taking  Uie  heaviest  trees 
ialo  fhe  stream.  The  amount  of  timber  thus  contributed  is  enormous, 
'Md  daring  high  water  forms  jams  or  rafts,  which  require  immediate  re- 
■oval.  The  limbs  and  roots  of  green  trees  need  considerable  depth  to 
float  them,  and  as  the  water  falls  many  aire  stranded  on  bars  and  sboals, 
beeoming  new  obstructions  to  navigation.  Caving  banks  leave  danger- 
ous shore  snags  projecting  far  out  into  the  river,  which  are  a  continuous 
tnmbley  and  should  be  cut  after  every  rise  and  fall. 
Operations  of  the  past  fiscal  year  have  been  as  follows: 

GENERAL  DfPROYSMENT. 

The  work  of  repairing  the  plant  was  begun  in  September,  soon  after 
olBeial  notification  of  the  act  of  August  11,  but  snagging  operations 
were  delayed  by  various  causes  until  DecemlW. 

Under  authority  of  the  Chief  of  Engineers,  Captain  Taber,  Corps  of 
Bngineers,  on  December  16  transferred  the  hand-propelled  snag-boat 
Smrry  Breeh  (which  had  been  employed  on  Ked  Elver  above  Fulton),  for 
temporary  nso  in  this  district.  The  transfer  was  made  at  Harris  Ferry, 
Tex.yand  the  time  from  December  16  to  26  was  consumed  in  running  to 
Folton,  Ark.  The  boat  is  well  suited  for  light  snagging  and  shore 
work.  Operations  were  begun  at  Fulton  December  27  and  continued 
antil  March  9,  under  superintendence  of  J.  E.  Thompson,  wbeu  the  boat 
was  withdrawn  on  account  of  high  water  and  laid  up  with  the  fleet  at 
Shreveport.  The  work  extended  from  Fulton  down  to  Long  Prairie, 
Ark.,  a  distance  of  60  miles,  but  was  by  no  means  thorough,  on  account 
of  high  stages  of  the  river.  The  following  is  a  summary  of  the  work 
performed : 

8iuiSB  polled 34 

Shore  8Dag8  cnt IG 

SidA  jsios  removed IH 

Leaning  trees  cnt 2,8()2 

Leaning  trees  topped 614 

Leaning  trees  girdled « 2,038 

The  light  snag-beat  Hooker^  Jo  M.  Muir,  master,  left  Shreveport 
January  7,  for  operations  in  Bed  Biver  above,  and  for  ])roliminary  trial 
before  sending  it  to  work  in  Ouachita  Biver  and  tributaries,  for  winch 
it  was  purchased.  This  boat  continued  work  in  the  upper  river  until 
Jaooary  19,  and  then  returned  to  Shreveport.  On  the  22d  it  was  sent 
to  Tensas  Biver  and  Bayou  Macon,  removing  obstructions  from  Bed 
Kver  on  the  way.    The  following  summary  gives  the  work  performed : 

Snaga  palled Ill 

Shore  snags  cat 113 

Logs  removed  from  channel 827 

Jims  remoTod I 

Side  jams  removed 24 

liMniog  trees  cat 27 

Leaning  trees  topped I 

The  snag-boat  Florence^  M.  B.  Lydon,  master,  was  put  in  commission 
Jannary  22,  and  employed  until  April  12.  In  compliance  with  tele- 
graphic instructions  from  the  Chief  of  Bngineers,  the  dred<^e  Lone  Star 
was  towed  to  Waterloo  Bend,  25  miles  below  Shreveport,  February  13, 

EKa  89 100 


-,::n^  •  ^ir-  if  -.iz-«iri  ti-e  Waterloo  plantation, 

.-."_-.    — £1  :n^:i^r^:  ki-'i  ^xeavadon  commenced  by 

-    -:"   ^-  '  .r-rtT.  :..c  u/t  T*irT«:i5^  of  carrying  off  tbe 

-  —  '-:.-  -z^  ji  .-b-.-ra*:  lki»i*  fM-m  orerflow,  bat  not 
-.  ^-  T~ .  ■•="  — ■  ^:.     rir:  ir^fr*  i-erfomed  all  the  work 

-  _-  -:-^-  . "  _•  - .  •i.**-^  Ir-  t-I  WAS  ihen  towed  back 
L  X*i' -.  *-*!"-^-  --In  vfc'rr  :'t1.  sc^eitfudy,  retomed 

-.  i:  -5-  .r-i-ii^  i^ii  i-rr:T:_z.i  the  channel.   This 
■  •-- -    --^    L  -It   *    '-?*«.  and  the  entire  time 

_    :.-    ..•-_>  *-.t.-  -■  •:  ^^r^-'.ie- dig^ng  the  cnt-off, 

~  -. "  "T     ...  - .     •    •    •    A  -ftiTfeful  snrvey  is  now 

:.    --  "^  :.  *    -T-    -•  :»erLJki-ni improvement, and 

---  ---'-•   *i-r::  i^iTJLz  i:  of  obstructions 

-.•  -     -  :  :.:-^-:  iii*:  : '11:^ '-JLlttl  for  discussed 

-.     -     :»---•  :  .•:  LrkJL'.i.z  Bed  River  Valley, 

-.  ^:.   ■  -i»-  ±'  V    Va  .:,^  :he  ujkper  part  a 

.  ,.-   ...  .    :....::  :^    ■  i  "  -tt-c:   i  :_e  ^et  mouths,  and 

-.: .  ■^.-  V  .L'i  :mt: :.:2r  until  by  caving 
.  ..  ~.   k.:*..  --i»t  r.^rr  k.^>  lengthened  out  to 

I        .-  V   -i    .1  "i-  :  I-  ;.fL  ii'I  three  days  in  April 

T-    ri!::c  :he  Florence  was 

i  :•  ■?  f-Lrt-^:»:r:  frc»ai  January  22  to 

-1--  r-^.-:.   T  itMri  rc«rS6aij-  to  i>atrol 

. .:-  3^  '1^,  1  ri  -CA^:**  10  pre  vent  jams 

.:  .-•      •:  '.zk  ▼  :-:i  ji^x>mplished  by  this 


.    ^  _  "  .  ....        T_    ■.■    •• 


•       • 


*  -^-  .  Lnmber..       231 

-  -   -                                                                           do..-.  II 

-  .•  ■                                                                              do 1,062 

.'.-'•.                                                .       .     .... . — do....  9 

*                                                                                        do....  13*2 

*.        ■      ,                                                                    do ®6 

do....  1,722 

■  .  '  s.-*r*T*Pii»..  58,836 

T.        ,.   -     .   '        .    .  •   '.      -.     .'.  ■;  :::ir>:>  "rtcir*:  unfavorable  for 

.     '     .:    ■  ,    : -^  -  ■'   :.  i.<'.z.  -b^as  rr^nsferred  to  Red 

i.      :       ':  ^  ■      ir    .'^     _  T-T  .;>:.  ^rd  reaching  Red 

2.    --  \  ;  .     .'  V    :i  ■.>:r^  zee^ed  in  the  narrow 

r."::     r  '.      :  ?    :  '         •    T     :•.;:•:•:--:  tv^.iivi  ihis  poftiou  of 

.  r  :      :    -  "  ;•  "*      ■    '^-  r^    -  :   — -  ~c^t  dangerous ob- 

**r:  :      -  '.     ^.    ■     *.*.•..     -.r.,.  ;:  iree?  on  caving  banks 

r  ." -..  -  :.-      IL  > /.iss  of  work  wascon- 

-::-  :^  .  :  .      .   .         ->  r-.t.Le'i  Marvh  22.     After 

..  :  •  « .i5  oi»rueii  with  the  oflS- 
c^:-  :  :  r  ^^  "  >  A:^  <.s  .  ;.  . .  \..>  :./.:>.\iit  :o  ascertain  if  they 
rr  :    -i- I  :    :...  .  :..«  ..    . .-  ^  ..:  -.'..-.  i,:a:".i:.«.:  BridM  ^see  Report 

'-:  '.  "...v:  :  r'l ,:.-.  -^:>  •;.  •;  :>>>. :  t^-:  '.  o"  .  :Lr  ^*  .iter  Iving  high  enough 
to  ^'II:::  r!^.-,  .■.:■.•  :o  :;..%:  iv  ■.■:.•■■ ".  .,:v  <Lr  vv::*..:  render  material  aid 
:ri  zr\^  v::^  tLr  '.v  ::.  .  v»/>.v  ;  .-.-.  ,  r.^.  F...'.  :  ^-  :o  receive  a  satisfac- 
Tory  r--:'.;..  :'-.e  \  .\t:  '.«-::  Sl.uwiv::  M.iivl:  .^*  ,iLJ  worketl  backdown 
■•trr-.t'..  '..  ?.I..:,:^  :..vry.  .i'^,^--.:  Uk'  iv.:le>  aVr  ve  :-.:-.  niourh.  From  there 
do'.w:  :i:»:  livt-r  '»\.i<  :.  o  h-c':  '>:  i:^v:*vi  o:.v..-.:.v':.>,  and  the  boat  came 
on  TO  \  it:k>linr;:,:iii:v:i;i;  Apr:!  JS.  .Vs  a:i  rvsMioe  «>t  the  temporary 
<:hara/:tfr  uf  imprmomeiiiii  oi'  this  ;i[reaau  I  «iil  i^iate  that  in  March, 
on  th<-  way  uf..  the  J/etV;*  out  all  the  tiw*  in  Cotea^e  Home  Bend  (about 
JO  mjlea  below  Shreveport)  for  a  distance  of  20  feel  back  ftom  the  riverj^ 
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tat  on  the  return  found  that  the  bend  had  caved  so  rapidly  that  the 
portian  eleared  bad  gone  into  the  rirer,  and  thi8  time  all  trees  in  the 
beod  were  cot  for  a  distance  of  40  feet  from  the  water's  edge.  The 
Mlowing  is  a  snmmary  of  the  work  performed : 


puRed Diiinber..        252 

fltanps  romoTed do 24 

Shore  SDAga  cot do 113 

Leaning  trees  cot do 11,405 

Leaning  trees  girdled do 1,0-23 

Bniah  cat  from  banks square  yards..        41o 

Jone  7  the  snag-boat  Howell  left  Sbreveport  for  work  in  the  river  be* 
low,  proceeding  at  once  to  the  stretch  above  the  mouth  of  Black 
Biver  known  as  the  Rapions,  which  was  reported  by  steam-boat  men 
as  the  most  obstrncted  portion  of  the  lower  river.  The  obstmctious 
consisted  chiefly  of  mud-lumps  and  stumps,  which  it  was  propo^d  to 
destroy  by  means  of  high  explosives;  but  heavy  and  continued  rains 
after  the  10th  caused  the  river  to  rise  so  rapidly  that  it  became  neces- 
sary to  suspend  operations  on  the  19th,  and  the  boat  worked  back  to 
ShreveiM)rt,  arriving  June  26,  and  was  laid  up  to  wait  a  lower  stage. 
The  following  obstructions  were  removed  during  the  mouth : 

Snai^  pnlled 159 

Stomps  destroyed 23 

Shore  snags  cnt 991 

Leaning  trees  cat 1,600 

Operations  of  the  snag-boats  during  the  past  year  resulted  in  much 
bepefit  to  navigation,  but  were  interfered  with  to  a  great  extent  by 
high  stages  of  the  river  during  a  greater  part  of  the  time.  These  high 
Btages,  however,  while  delaying  work  have  kept  the  river  in  a  good 
navigable  condition,  and  the  majority  of  the  snags  being  so  far  under 
water  ceased  to  be  obstructions  for  the  time  being.  At  low  water  a  large 
amount  of  work  will  be  needed,  as  the  banks  will  cave  and  slide  as  the 
water  falls,  and  the  snags  and  stumps  in  the  channel  will  become  danger- 
ous. 

In  addition  to  snagging  operations,  patrolling  the  river  when  drift  is 
running,  etc.,  by  the  snag-boats,  the  systematic  clearing  of  the  banks 
of  brush,  leaning  trees,  and  projecting  logs  should  be  continued.  The 
work  begun  by  the  snag-boat  Breck  should  be  gone  over  at  a  low  stage 
and  carried  down-streaiu,  clearing  up  everything  by  the  way  and  de- 
voting especial  attention  to  the  bends.  Such  work  is  done  most  easily 
during  extreme  low  water,  when  the  depth  is  too  little  for  suag-boats, 
and  therefore  a  special  boat  should  be  built  for  the  purpose.  The 
cbeai>est  plan  would  be  to  build  a  strong  flat  with  quarters  for  a  chop- 
ping party  of  eighteen  to  twenty  men,  with  overseer,  watchman,  and 
cook.  The  boat  should  be  fitted  with  boiler,  pump,  steam  capstans,  and 
light  shears  or  crane  for  pulling  logs  out  of  the  banks  as  they  cave,  and 
removing  logs  and  small  snags  from  the  channel.  The  amount  of  work 
of  this  kind  is  so  great,  and  the  benefit  that  would  result  so  immediate, 
that  I  recommend  outfit  and  equipment  for  two  parties.  By  such  means 
a  large  amount  of  work  can  be  done  in  one  season,  and  so  thoroughly 
as  not  to  need  doing  over  for  many  years.  There  will  remain  plenty  of 
work  of  the  same  kind  below  Shreveport  to  emi)loy  the  boats  till  they 
are  worn  out.    The  estimates  for  a  single  boat  and  party  are  as  follows : 

Boat  aud  equipnieut 94,r)(N) 

Crew,  Biib»*iMtence,  explosives,  etc.,  8  months,  at  $1,\;(K) y,  {\i)o 

Konr  montha'  care  at  n<'ot,  at  $."><) 2<)0 

Bepain  and  maiDtcuHiice  of  o'lttit.  tackle  and  tools,  furl,  rt.- qh) 

Total,  first  year 15,000 
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BRW&ES* 

The  bridge  at  Gariand  bas  been  rebnilt,  but  ootbing  has  been 
yet  toward  removing  the  wreck  ander  the  broken  span.  The 
eomiMUiy  has  been  pnt  in  the  hands  of  a  receiver,  and  litigation 
in  progress  between  him  and  the  bridge-constructing  company. 
have  been  no  complaints  of  obstrnctions  in  the  draw  span,  bot 
tt  is  reported  that  the  channel  is  being  injured  just  below  by  deposits 
sf  aaw-^ost  tkom  a  mill  on  the  right  bank.  An  examination  will  be 
■ade  in  low  water  and  the  result  oomi>ared  with  the  survey  of  1887, 
ind  if  the  ehanhel  should  be  found  impaired  steps  will  be  taken  to  pre- 
iprt  fkntfaer  Injury. 

ihe  bridge  at  Shreveport  was  brought  under  general  control  of  the 
UMted  States  by  act  of  Congress,  March  2, 1889  (Public  No.  146),  and 
tte  eompmiy  ftaruished  with  rules  of  the  Light-House  Board  for  light- 
tag  bridges,  etc  Since  my  report  on  the  bsur  at  this  bridge  (Report  of 
Ihe  Chief  of  Engineers,  1887,  page  2672)  a  careful  watch  has  bc^n  kept 
of  its  movement  and  condition.  An  examination  of  the  river  at  this 
plaee^  water  about  7  feet  on  the  gauge,  was  made  in  November,  1888. 
The  soundings  taken,  when  compared  with  those  of  the  surveys  of  1886 
and  1887,  showed  that  the  channel  was  under  the  west  draw-span,  and 
that  the  former  channel  under  the  fixed  span  had  nearly  filled  up. 
When  tiie  survey  party  reached  Shreveport  this  season  a  careful  sur- 
vey was  made,  to  be  plotted  on  the  same  scale  as  the  others.  The  map 
haa  not  been  nnished,  but  the  notes  show  that  no  improvement  is  re- 
fuiied  at  this  point  at  the  present  time.  There  have  been  no  com- 
ptafaits  made  of  lack  of  depth  under  the  draw  span,  or  of  neglect  to 
open  on  reasonable  signals. 

Vo  movements  have  been  made*  by  the  parties  in  interest  towards 
selecting  sites  for  the  bridges  authorized  at  Alexandria  and  Natchi- 
toches by  the  acts  of  March  3, 1887,  August  G,  1888,  and  March  2, 1889 

CTPBESS  BAYOU. 

The  improvement  of  the  water-way  between  Shreveport,  La.,  and 
Jefferson*  Tex.,  known  as  the  Cypress  Bayou  route,  has  been  carried 
on  heretofore  under  specific  appropriations  for  that  work,  $112,000  hav- 
ing lieen  appropriated  to  June  30,  1888.    (See  Appendix  W  2.) 

The  act  of  August  11,  1888,  allotted  the  sum  of  '^  five  thousand  dol- 
lars, or  so  much  thereof  as  may  be  necessary,"  from  the  appropriation 
fiir  improving  Bed  River,  Louisiana  and  Arkansa^s,  for  use  in  continu- 
iog  this  work. 

The  work  remaining  to  be  done  on  this  route  under  the  present  plan 
was  straightening  the  channel  through  Fairy  Lake  and  removing 
atomps,  etc,  and  to  give  greater  depth,  removing  stumps  in  tlie  chan- 
sd  in  Sodo  Lake,  clearing  Twelve-Mile  Bayou  of  snags  and  leaning 
timber,  and  a  small  amount  of  dredging  at  various  places,  the  principtd 
dredging  operations  contemplated  by  the  project  having  been  completed 
inl888. 

The  work  in  Twelve-Mile  Bayou  having  been  reported  by  the  steam- 
boat men  as  of  first  importance,  the  snag-boat  Howell  was  employed  in 
May  in  clearingthisstream,and  thefollowingobstructions  were  removed: 

Snags  pnHed • nnmber..        41 

SStampsranoTed.. do....        66 

Shore  anagB  oat do....      885 

liMUUDg  trees  oat do —  4,493 

Leaning  trees  girdled do....       29 

Brash  est sq.yds..      900 
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Thriv  i5a>i  lu.r  luru  .i  Mr.ui:  b.^..:  oxiv  :.  ^  :.»::..■  in  the  past  four 
years  but  1  am  mionnol  ili.ii  air.ip.;;,.:::. vs  ;..no  Lten  made  to  run  a 
boat  diiim-  ilif  iioM  liiuhwiun  mmsoii.  Yh,  '.;..:".••:.■>  i.rtt-red  bv  rail- 
road  iraiisi»o!  ration  I..  :ni.l  ir.>ni  Mindiii.  wlr,:i  is  riir  priiidpuf  ship- 
pin-  poiMi,  l.avo  diverit.a  all  x\u^  business  oi  ti.a:  pla.v  irum  the  water- 
>yay.  llu-  only  advania-es  omn.,,i  by  the  in)prov,.,iieur  are  the  reduc- 
tion  ot  railroad  rales  by  euini.etiiiuii,  and  the  saving  to  the  people 
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Hving  below  Minden,  who  dow  haul  their  products  and  supplies  from 
16  to  25  mileB  to  a  shipping  point.  On  completion  of  the  work  now  in 
piograea  nothing  further  should  be  required  for  many  years  to  come. 
To  lengthen  the  navigable  season,  dredging  of  bars  and  narrow  places 
voald  be  necessary,  the  cost  of  which  is  not  commensurate  with  the 
limited  commerce  that  would  be  benefited. 

SURVEY  OF  RED  RIVER  FROM  FULTON,  ARKANSAS,  TO  ATCHAFALAYA 

RIVER. 

The  topography  and  hydrography  of  this  survey  had  been  carried 
from  Falton  to  Caspian  Landing  by  March,  1887,  and  the  field-notes 
put  in  shape  for  resuming  work  when  further  appropriation  should  be 

r      Hiortly  after  the  funds  provided  by  the  law  of  August  11, 1888,  be- 

cime  available,  operations  in  this  district  were  suspended  by  the  report 

of  the  appearance  of  yellow  fever  at  Jackson,  Miss.,  and  for  some  time 

ifter  the  quarantine  was  raised  and  the  panic  had  subsided  it  was  difS- 

,    colt  to  secure  men  to  go  into  the  field  for  contiiming  the  work. 

The  approved  project  is  briefly  as  follows : 
[       To  connect  the  survey  with  that  of  the  Mississippi  by  a  line  of  pre- 
I    aae  level  from  the  Coast  and  Geodetic  Survey  bench  at  Delta,  La., 
I    crossing  to  Shreveiiort  on  the  line  of  the  railway,  thence  up  Red  River 
^    to  Falton,  and  down  Bed  Biver  to  the  Coast  survey  bench  at  the  mouthy 
Ktdng  peimanent  benches  not  more  than  6  miles  apart,  and  incident- 
ally fixing  the  low  and  high  water  planes  of  the  important  tributaries 
to  Bed  Biver,  such  as  Ouachita,  Tensas,  Macon,  Boeaf,  and  the  Dor- 
eheat.    To  review  the  work  from  Fulton  downstream  setting  perma- 
nent benches  and  triangulation  stations  and  carrying  tertiary  triangu- 
lation  down-stream  to  Atchafidaya  River,  making  a  close  topographic 
sod  hydrographic  survey,  transit,  and  stadia  on  the  way,  and  laying 
out  the  scheme  for  secondary  triangulation  on  the  return  during  the 
second  season.    To  measure  the  Coast  survey  base  at  Deltn,  La.,  to 
standardize  the  tapes  and  chains,  and  subsequently  to  fix  tiieir  values 
by  measuring  another  base  of  the  Coast  Survey.    To  set  up  gauges,  de- 
termine high  and  low  water  slopes,  and  carry  on  current  and  sediment 
obeervations.    Work  was  begun  under  Assistant  Engineer  Horace  M 
Marshal],  of  Vicksburgh,  and  assistants  obtained  who  had  been  em-« 
ployed  on  like  work  on  Mississippi  and  Missouri  rivers.    The  Vicks- 
buigh  and  Shreveport  Railroad  Company,  being  nnicli  interested!  in  the 
levels  from  Delta  to  Shreveport,  gave  me  the  use  of  an  engineer's  car, 
and  a  freight-car  for  quarters  and  kitchen  for  the  level  parties,  and 
moved  the  train  as  the  line  advanced,  thus  greatly  facilitating  the  work 
aDi  charging  only  for  the  services  of  one  man,  who  was  sent  with  a  hand- 
car to  move  the  level  parties  to  and  from  the  train  in  their  daily  work. 
'    The  line  of  level  and  permanent  benches  will  be  of  great  value  to  the 
!    people  in  the  secondary  valleys  between  Mississippi  and  Red  rivers  in 
i    the  matter  of  draining  their  lands  and  determining  those  safe  from 
overflow,  and  also  gives  fixed  points  for  reference  in  surveys  and  ex- 
;    aminations  of  the  tributaries. 

I      The  i)ermanent  benches  are  the  same  as  those  used  in  the  commis- 
Hon. 

SURVEYS. 

For  range  stones  and  tertiary  triangulation  stations  1  used  vitnfied 
i  Bewer-pipe  about  2  feet  long  and  4  inches  diameter,  which  are  put  in 
;    the  ground,  securely  tamped,  and  half  filled  with  sand,  the  upper  half 
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beiug  filled  with  sand  and  cement  and  holding  an  iron  spike  for  xeftr- 
cnce  point.  This  fnruishes  a  cheap  and  dnrable  raonament|  light  and 
easily  handled. 

For  base-measuring,  an  apparatus  has  been  devised  by  taking  thepria* 
cfple  of  that  used  in  the  Missouri  Biver  Oommission  smreys.  Theaog- 
gestion  and  tlie  modification  of  some  of  the  mechanical  parta  were  given 
to  Assistant  Marshall  by  me,  but  the  development  of  the  idea  is  his  own. 
Small  brass  and  steel  tapes  are  used  side  by  side,  aboat  350  feet  long 
by  oue-ei^hth  inch  wide  and  sixty-four  one-hnndredtbs  inch  thick  and 
stretched  under  equal  tensions  by  means  of  weights  sliding  on  balanced 
beams.  The  apparatus  was  made  by  W.  &  L.  E.  Ourley,of  Troy,  N.  Y., 
who  co-operated  heartily  in  making  it  a  snccess*  The  temperature  cor- 
rections can  be  made  without  the  use  of  thermometers  by  using  tapes  of 
dissimilar  metals,  rolled  as  near  as  possible  to  the  same gange,  and  thus 
base  measuring  can  be  undertaken  without  waiting  for  specialconditions. 
The  base  at  Delta,  about  2,700  meters  long,  was  measured  several  timeSi 
and  after  the  party  was  broken  in  well  a  measnrement  was  made  in 
about  four  hours.  The  work  was  done  at  night,  when  the  variations  in 
temperature  were  slight,  and  the  field  computations  show  a  remark^Ie 
degree  of  accuracy.  The  apparatus  is  now  being  modified  in  some  minor 
parts  as  found  desirable  from  experience,  and  when  completed  will,  I 
am  confident,  serve  as  a  model  for  work  of  this  kind.  A  spedal  report 
will  be  made  on  this  subject  when  the  computations  shall  have  been 
revised. 

As  was  pi*ovided  for  in  the  project,  and  as  stated  in  Assistant  Mar- 
shall's report,  it  will  be  necessary  to  suspend  work  early  iu  Angost 
The  men  are  beginning  to  suifer  from  hard  work  and  exposnie  in  the 
swamps,  and  must  be  given  an  opportunity  to  recuperate.  Operations 
will  probably  be  resumed  in  October,  unless  prevented  by  general  sick- 
ness in  the  Red  River  Valley. 

Taken  as  a  whole,  I  have  never  seen  a  finer  set  of  yonng  men  on  any 
party  of  the  kind  tlian  those  collected  and  organized  by  Mr.  Marshall 
and  his  assistants. 

The  folio  wing  extnicts  from  Assistant  Engineer  Marshall's  report 
give  the  details  of  the  progress  of  the  survey  to  Jnne  30, 1889: 

A  project  wuh  formiilatod*  submitted,  and  approved  during  January  last.  In  oon- 
formity  thereto,  a  doii1)lo  party  coDsistiug  of  AssiHtant  Euffineer  T.  C.  Thomaa,  L6T- 
eler  T.*  G.  Rombaner,  two  recorders,  four  rodmcu,  two  shade-men,  a  oook  and  waiter, 
was  oi^xauized  at  Delta,  La.,  February  13,  and  quartered  on  board  two  cars,  the  nse 
of  wLicli  bad  been  courteously  teudcrcd  by  the  Vicksbnrg,  Shreveport  ana  Pacifie 
Railroad  Company,  throuj;b  Superintendent  H.  F.  Clark. 

A  line  of  precise  level  referred  to  Cairo  datnm  was  mn  from  U.  8.  Coast  and  Geo- 
detic Survey  bench-mark  at  Delta,  La.,  to  Shrevcport,  La.,  with  oroes-seetiona  of 
Lake  One,  Tensas  River,  Bayou  Macon,  Boenf  River,  Ouachita  River,  and  Bayon  Dor- 
cheat.  From  Delta  to  Shreveport,  270  kilometers  (169  miles)  by  railroad,  alon^  which 
the  level  was  run,  permanent  bench-marks  were  set  about  8  kiiometen  apart.  Three 
of  these  were  copper  bolts  3  roillimoters  in  diameter  leaded  horizontally  into  the 
sides  of  brick  buildings :  and  A'^  were  pieces  of  limestone  46  centimeters  square  and 

U.8. 

IT)  centimeters  thick,  marked    <\.  with  spherical-headed  copper  bolts  leaded  into 

15. M. 

the  middle  of  the  upper  face,  buried  1.2  meters  under  gronnd,  and  access  given  through 

12-centimeter  inm  pipe  set  on  top.    The  pipe  has  a  cast-iron  cap  cover  fiwtened  dj 

a  horizoutal  bolt  through  cap  and  pipe.    The  cap  has  a  small  knob  and  the  let- 

U.S.E. 

ters  „o.,    raised  on  top. 

r>.M. 

Aft4;r  the  party  had  gone  as  far  as  Monroe,  La.,  they  were  returned  to  Delta  to  de- 
termine accurately  the  lengths  of  Red  River  steel  and  brass  tapes,  by  measaring  a 
base  of  the  U.  S.  Coast  and  Geodetic  Snrvey,  the  length  of  which  had  been  ascer- 
tained by  measurement  with  a  regular  base  apparatus.     The  measurements  were 


r 
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.  iStacbmlln  t1>o  tB|>p«D«Ar  tbotiuda  were  r««d  ^bf  Ttmhn.  NoflDalndaotlottoftb* 
■aawiKtDeDts  has  Ui«n  maile.  lience  oo  refOlli  oan  bo  |lv«>  now,  Mid  ft  dMcriptlon 
,<(tbB  tMBc-me««nrtn|;  atiparktus  (leaignMlVBdsr  jonr  ffiiMtwD  la  defamd.  Xpi»- 
binkirrednctiun  of  lite  Doteit  iodicatM  a  TOT  hlilli  d«fn«  of  raSiMiMUt  and  nicety 

April  )^  *  aMoncI  part;,  cansisting  of  F.  B,  Frmoli,  tnUialfaiiMi,  E.  J.  Thomas  lev- 
rier.  jDlm  Rilleke.  draaghtainsu,  four  tchIimb,  mm  roMirdw,  a  watafara^D,  ten  labor- 
in,  and  D  (.-ook.  wu  orgiiniKed  ut  Khr^vepdrt,  Mid  on  faoard  a  qnarter-boat  towed  bf 
C.  S.  htouutr  rito*.  B.  Florence  to  KiiIIuhi  aA.  Us.  T.  C.  TIiMaaa  wat  tmufened 
bam  tboprcciM  luvvl  pirlj  undjiloced  incbWRe  of  thepartr  atPalton.  TheTacuej 
'  fa  ibo  first  paity  was  filtad  b;  E.  T.  Washlmni,  IflTsler,  and  the  party  left  in  cliargo 
«f  Mr.  T.  G.  Kambaiicr.  From  Fnllou,  Ark.,  thoparty  went orer the snmy  made dnr- 
iB£  ih«  winter  of  1^61)  ami  Ifiif}  to  Shrorepott,  Ia.,  Mttinf  stone  and  plpebeneh-marka 
and  uiuiKiiliitiou  moouueiits.    Tlie  irinngiilatloB  mciiniBi«nta  diflbroom  the  bench- 

«ifahB«iaBi>hndwitc^  a 

Wfcto  TW  trtaaf  latfM  atoaaa  and  aeTentaen  b^Mh-maik  atosaa  wem  let  tie- 
IWMB  FbWw  M»d Bhtareport.  the dlatanee  by  iJTer  belnga98  kllometere  (ISSmtlee). 

Tfcafrtyfto—FaHoarMCMdSllgBTefarteia  tha  18th  of  Hay,  ud  the  party  ftom 
Jtdta  —  tlin  IBtti  anil  the  eooilifiwd  putlea  bare  eantinaed  work  down  the  river. 
T|iM<l— ■!?  n  lliiii  jnlnill  Ibiniaif]  T 1 

iMMCnir  brivw  Sbmepert  enmatata  of  a  teitlarT  iystem  of  trluignlation,  with 

^BlIaMMHhinlllij  iilrnnanfllriniillmiiliii  iiiriinniliiliiiiliii  iiilmntl fiiiiilTn  nf  ■ 

■alv  Ibk  aat  ta  the  pwmd  and  llUed  with  eanwnt,  the  projeotinft  point  of  a  lane 
aaaaMtibjKtbeeenter;  t^Ofr^hlealaorreyof  theriTerand  theoonntry  on  both 
idaaailwallaahant-Tllft  mntnnia  linn  nf  ^"f""*-  preelae  level  with  itone  benob- 
■a«ta;»  BBtBia«T  Une  «f  nii*™!  fmtiiJhign;  lirar  aeotlon-MQDdinga  about  WO 


sra  ■Mted  at  the  aztMaiftlea  and  at  the  bank*  of  tbe  riTer  by  vUriDed 

pa  died  with  eement. 

fceamt  rata  ofpnwnM,  by  tba  ad  of  the  fleoal  year  tbe  anrrey  will  hare 


Mwar-nipa 

MtSaptL ^    „      .    - 

naifcil  m  poiat  aboot  Iw  kflooielen  (69.K  nillM)  below  ShieTepork 

The  health  of  the  party  baa  been  good  and  tbe  progreM  qaite  rapid,'  but,  as 
aolieipaiad  In  tbe  projeet,  work  io  tbe  fleld  will  doabtiesa  have  to  be  eoepended  dnr- 
iai  Aoinat  and  8eptMaber,  which  ttnie  will  be  owmpled  by  aaaistanta  In  the  office 
■akiog  lednetion  of  the  fleld-aotea.  Field-work  will  be  Teenmed  in  OoIoImt,  and 
the  enrrey  oontinned  to  Atohafalaya  Biver, 

Tbe  followiDg  omonats  have  been  expended  dariog  the  Sscalyear: 


v^ra 


atll8.8D) 14,041.15 


39,074.75 

aggregating  9535,765,50  were  made  at  intervids  be- 
•  anAlSOZ. 

The  present  imprOTement  datea  from  1S72,  and  the  folloving  amoanta 
bre  been  appropriated : 
if  aeta  of  Jnne  lO,  1872— 

FHinworlngTone^Bavon fSO.OOO.OO 

Forrammnfiaft 160,000.00 

^aelaof- 

Hareha,  ins,  fiir  renoTing  raft 80,000.00 

JanaS3LlS74,  fbr  lemoTing  aA 60,000.00 

ManhlUOStfitrMmoviDgrafl SO.OOO.OU 

ingn^U,  1678, fbrnmoTJDKraft and oloaing  Tone's Ba^on :l&,000,00 

pMi< 
Apni  IV,  'mvji  UK  DBieuis  Tone  •  oayi 

mitnify  7,  isaa,  Im  leaMvlnB  raft,  etc 
Jnaa  18,  iSM,  ftr  leiaovliig  rait  and  elo 


int  Angnat  S7,  1HT7,  nom  appropriation  for  repair,  preeerva- 

,  eztendan,  and  eompMian  of  TiTer  and  harbor  worka,  act 

AprDlO,  1BB9,  ftc  cbwiDg  Tone'a  Bayon 4,600.00 


6,000.00 
24,000.00 
36.0001 00 
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■ded,  made  124  round  trips.    Tlie  foHotriDg  down  fr«ighti  were  r«- 


M  of  general  uiArehaiidiHe  and   plMDtotion  anppUes,  eatimftted   ftt 

larormstilni  fau  been  famulied  by  tbe  Board  of  Trade  of  Jelfenoti, 
the  mnte  Ibrongli  Cjprera  Bafon  and  the  lakes  to  Sbreveport,  Lft. 
waM  in  tMTigable  condition  ten  montbs  of  the  fiscal  year,  bnt  on  ao- 
ioatiou  between  the  railroad  and  steam-boat  interests  naTigatton 
!ed  until  February  12.  Since  that  dat«  five  small  steamer*  (tonnage 
giveu]  have  been  employed.  Ouly  a  small  qaaatity  of  ootlon,  etc., 
I  traffic  consiatiQE  principally  of  merohandise  from  Mew  OrlMm, 
■ferred  to  the  enuuler  lioate  at  ShreTeport.  Three  thousand  bairels' 
I  molaasea,  l.SOO  sacks  coffee,  300  barreb  rioB,  and  13,000  packgea  mla- 
t  were  carried  to  JeffersoD.  Large  qnautities  of  timber  were  rafted 
fferson  and  ShreTeport.  Bille  of  lading  of  two  sblpmenta  of  molaa- 
aane  to  Jeffeiaon  were  forwarded  by  the  Board  of  Trade.  Onedated 
ipped  by  river,  gave  Ibe  IhrouEh  rate  at  25  cents  per  100  ponnda. 
ent,  by  railroad,  dated  June  13,  1689,  gave  the  rate  at  91  oenta  per 


:MENT  of  CYPBESS  bayou,  TEXAS  and  LOUISIANA. 

jment  of  Oypress  Bayon  includes  the  entire  navigable 
reveport,  La.,  to  Jefferson,  Tex.,  via  Twelve-Mile  Bayon, 
ry  lakes,  and  Cypress  Bayon.  An  examination  was  made 
States  in  1872,  and  the  improvement  begnn  the  name 
ikted  in  1880,  a  well-defined  channel,  marked  with  sign- 
jbreveport  to  Jefferson,  a  distance  ot  65  miles,  being  the 

M,  a  steamer  waa  employed  in  removing  obstructions. 
i  re-examined  in  December,  1884,  and  recommendatioa 
je  improved  further  by  removing  stamps,  etc.,  from  the 
gh  Twelve-Mile  Bayou  and  Sodo  Lake,  so  as  to  make  the 
r  water  available  for  navigation,  straightening  the  channel 
Lake  and  removing  stumpa  to  a  depth  corresponding  to 
in  Sodo  Lake,  and  reopening  cuts  in  Cypress  Bayou  by 
Iso  to  indicate  the  cleared  channel  tbroui;h  the  lakes  by 


1  *  >^    i^^-ftr   :<r  tel  -^ 


?  i5.;i52Eas.  r.  s.  army. 
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33d. 


W5. 


y .'"..' z  - ^-  '-ei  :  i*r  ioT  :Lr  inspf^r.vriuen:  of  these  streams  dorin. 
::.-  z^.'k.  /-i:.  A  ;  TTc-ri  :a  :i>  .i.snic:  v^  delayed  dnriog  thefaj 
■ :  :  >N^    -  T-L  -^-rr-rr  ^7  Ji/t.'HW.  Miji?^  i-4  miles  east  of  Vicksbaig] 

'.Lr  \ .  aTii'-i-  :vj-:'.i:-' :-*  :irt'-i:L-  a: ihe Si>a:h  lenderiDg  it  impractl 
-.■:x  .r  '  ".1  :-ri  -I  T  •  'W.'.^trz  >appl:t^  Under  aathority  of  Uk 
Sr^.r-arv  :  'iV-r  ::.-  -icv  tt^-^  :ran*:rmetl  to  St.  Louis,  Mo.,  tempo 
:•.:  ;  .  ;■  '.  *_-  1  :iri.>ne':  •:•:  ••'.•rrj::on*  in  streams  in  this  viciiiit^ 
-  A*  ."'.  . .  7  1  :i-.":l  c=.  .1  -rj"Lr:.  ¥<*t  :be  «rreaier  ponioo  of  the  tim) 
•:i  -*r,  :lr  *.! -.*'--    :"  «-• :  10I2  :.i  ll.ver  hare  not  been  favorable  to  begin 

Ti  >:  • :   V.-.  1 ...  - :  ..it^ii  :l  tat-  ac:  of  Aognst  11,  ISSd,  authorizing 

*».>*■••:      rr  -X ;-. :.  !•:-:  :'-::  :Le  t."»:«Dsm:e!ion  or  purchase  of  a  crane  boai 

"::i  -  r .:_  :    ~vr."  I  '  .i^L:  :n  Si-preml^er  at  Shrereport,  La.,  a  smal 

>:ri::.       -r.  '   .."  '.    ".  li  -  •?»*  .  ••:  '^S  t*>ns  and  about  -O  inches  draught 

: -r  ^I.'^'v     i:.>  V  .:  >  11-  ree*  loai:,  i'O  fet-t  l^unn  with  3  feet  deptl 

or"  L"''i.   .s*.I  >  >.:•■:  Vx  :  ^r.u  r^«»  u  •:i-r:>ndeasingengines of lOJ inches 

uiaiL*  :iLr..:\;. ::  :  i."r  ?:..:  -  rt-r!  s:r«keof  pi>r,?n.  and  two  iron  boilers,  22 

iVr-T !  'Ij  J  l»y  s-  :V^  :  .■:.,::>>-,'.  '^\.i:\i  ^vi-rt*  insj^ected  by  the  United Statee 

:::>;  ^.  :■•:  «i :»  :.  ;\-  vi.ivs  W:i}Z>:  "ilir  jmn^iitWk*  and  found  in  good  condition. 

^iif  wa>  roi.iirr  .1  .i::d  >:rt-i: j'Lt::*  »:.>Jears  fitte^i  up. and  a  new  IS-horse- 

p  iwf r  h.v<:::ij  *,:\z:\'r   T.::r  :iJ>oi  tor  bor  at   an   additional  cost  of 

*lj.K)i*Jl,  HMk.i!^  riu*  lor'al  i.v<:     r  riie  Inxit  and  iziachinery  $3,432.2L 

Tile  >niii  .»ri7Sj.Ni»  also  uas  Ivt-.i  t  xpeudeJ  for  outtit  for  this  boat  and 

It  is  profH^stMi  to  exivinl  riio  availaMe  balance  this  summer  and  fall 
111  reiiiovinor  uroiks.  siia^'s.  Io,i:rs,  Kaniiig  liml^r,  etc.,  in  accordance 
with  iht*  \\\m\  luTorofori*  piirsiuHl.  asir.irfor  this  pun)Ose  the  snag-boats 
" a/;ii<»r  and  Hoi^ktr.  In^Iouging  to  this  work,  and  for  the  heavier  ob- 
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ms  ooe  of  the  larger  snag-boats,  either  the  Howell  or  the  Meig$^ 
rtteao  be  spared  from  the  work  to  which  it  belongs, 
former  appropriations  were : 


^%aetsof— 

llai«h3,18n $51,000 

.  JmelO,  16TO 100,000 

Munsh  i  1873 - 60.000 

-    Iagii8il4,1676 12.000 

a«Bel8,1878 10,000 

March  3,  1879 10,00© 

Jane  14,  1880 8,0»»o 

lUrch  3,1861 12,000 

▲ogiut  2,1882 12,00o 

Jn^S,  1884 15,000 

Aoffiist  5,1886 17,50o 

▲ognst  11,  1888 20,OOo 

Amonnt  appropriated  to  June  30, 1889 327,500 

The  amonnt  expended  on  present  project  to  June  30, 1889,  inclnding 
608t  of  iron  hnll  snag-boat  and  outfit  was  $198,077.16. 

The  present  project  contemplates  removal  of  wrecks,  logs,  snags, 
ImiiDg  timber,  etc.,  and  improvement  of  shoal  places  from  Gamden, 
Ark.,  to  mouth  of  Black  River,  a  distance  of  369  miles.  No  estimate  of 
eoBt  of  soch  improvement  can  be  submitted,  as  obstructions  are  form- 
fag  oontinnally  and  require  removal  from  time  to  time. 

The  amonnt  estimated  for  can  be  exi)ended  profitably  durin<7  the  fis- 
ed  jear  ending  June  30, 1891,  in  removing  obstructions,  etc.,  in  accord- 
tMe  with  the  above  project.  I  recommend  also  the  systematic  clear- 
fag  of  the  banks  of  leaning  timber  to  prevent  slides  and  caving,  and  to 
open  the  river.  This  work  is  especially  necessary  in  the  bends  and  in 
the  narrower  portions  of  the  river  for  the  immediate  benefit  of  naviga- 
ttOD,  bat  ought  to  be  continued  throughout  the  whole  stream  to  prevent 
the  formation  of  snags  and  jams. 

Dredging  should  also  be  tried  at  the  most  obstinate  shoals,  and  the 
eoDStmction  of  temporary  and  inexpensive  wing-dams,  built  mostly  of 
Balerial  cut  in  clearing  the  banks. 

Money  statement. 

iBOontsmpropriatedby  actof  Augnst  11,  1888 $20,000.00 

Jaly  1, 1889,  amount  expended  dnring  fiscal  year,  exclusivo  of  liabilitieH 
ontitwiding  Jnly  1, 1888 4,165.03 

Jdy  1, 1889,  balance  available lo,834.87 


i  Amount  that  can  be  protiTably  expended  iu  fiscal  year  euding  June  30, 18')1    40, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  the  past  fiacal  year  Harrisouburg,  95  miles  above  the  month  of  Black  River,  was 
the  head  of  low-water  navigation  for  about  eight  weeks,  as  all  boats  had  to  turn 
Wek  on  acooant  of  a  shoal  at  that  place.  For  seven  weeks  longer  they  ronld  run 
•oly  to  Fenner's  Bar,  20  miles  below  Monroe,  but  during  tbo  remuinder'of  the  time 
mifatMHi  was  good  to  Monroe  and  Camden.  Twelve  hteaiu-boatH,  of  from  100  to 
iGU  XoQBf  and  drawing  from  Ij  to  4  feet  light  and  5  to  8  feet  loaded,  plied  betweoa 
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'"'  r.'rr  :-»i  harbor  act 
::— :  ~  -r  •*  —  rrovement eon- 
z^  Tf:-.  >r:  :t  .r.  J  saags  aDd 
.->.  -  .zi'Z'.T^  :-ie  r>er  from 
•r*  >.  /.•  -.  rv^-.jer  this  por- 
^ :  -'  :  :■  r.rr-rr  place.    Esti- 


:>».  iT:r::r^:^  #9,000  to 

7":-  ^  :i  .o-  bie  i*erformed 
-  ^*  "-•;  --■T-arj-e'r  >ea:iOD  was 
I  ~r .  ::.z  r  "s-^s  ^iwmed  adris- 
L  :.  '  L-:lr  ?>;ri^^:  was  base  J 
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to  3  feet  kMded,  mmde  three  trips  above  Camden  for  a  distance  of  aboat  50  miles. 
<  n*  following  down  fireighta  were  reported : 

OoktoQ bales..  S50 

m namber..    25,000 

(rafted  timber) do 5,000 

Return  freights  of  general  merchandise  and  plantation  supplies. 

I  am  informed  that  the  present  rate  on  cotton  by  rail  from  Arkadelphia  to  New 
Orleans  is  $3.85  a  bale,  bnt  that  one  of  the  lower-river  packet  companies  has  ar- 
aagsd  to  mn  to  Arkadelphia  during  the  cotton  season  and  offer  a  rate  of  $2  per 
Ide,  and  a  eorreqionding  deoreaee  on  other  freights. 


W  5. 

nCPBOVEMENT  OP  BAYOU  D'ABBONNE,  LOUISIANA. 

Bayoa  lyArbonne  is  formed  by  the  janction  of  the  South,  Middle^ 
'  aad  North  or  Comej  branches,  near  Farmerville,  in  northern  Lonis- 
iiiia,  flows  in  a  southeasterly  direction^  and  enters  Ouachita  River 
about  6  miles  above  Monroe. 

An  examination  and  survey  were  made  in  1883,  and  the  plan  of  im- 
provement is  based  upon  the  latter.  The  bayou  is  navigable  during 
hi^  stages  only,  and  the  project  contemplates  the  removal  of  snags, 
logs,  wrecks,  leaning  trees,  etc.,  obstructing  navigation  between  Stein's 
Bluff  on  Bayou  Comey  and  the  mouth,  a  distance  of  42^  miles,  at  an 
estimated  cost  of  $15,000. 

Work  was  begun  in  1884  and  continued  in  1886  and  1887,  resulting 
in  the  removal  of  a  large  number  of  obstructions  from  the  D'Arbonne 
for  29  miles  above  its  mouth,  putting  that  stretch  in  good  navigable 
eradition  and  resulting  in  a  reduction  of  freight  rates  of  about  20  per 
cent.  The  work  is  not  permanent,  however,  as  new  obstructions  are 
added  from  time  to  time,  which  require  removal  in  the  interest  of  safe 
uavigation. 

When  operations  in  Little  River  were  suspended  the  suagboat  Hooker 
and  chopping  party  were  transferred  to  this  work.  Alter  making  some 
minorrepairs  of  the  snag-boat  at  Monroe,  La.,  they  entered  the  mouth  of 
D'Arbonne  Jnue  18,  and  proceeded  up-stream  to  Farmerville  Landing, 
on  Bayou  Comey,  where  operations  were  commenced.  The  water  was 
12  feet  on  the  Farmerville  gauge,  bnt  began  falling  so  rapidly  that  on 
the  25th  the  snag-boat  had  to  return  to  deeper  water  near  the  mouth, 
where  it  was  employed  the  remainder  of  the  month.  The  chopping 
party  began  operations  at  Stein's  Bluff,  and  worked  steadily  down- 
stream, thoroughly  removing  the  channel  obstructions  which  the  low 
stage  of  water  brought  to  view,  and  clearing  the  bends  and  abrupt 
points  of  leaning  timber  and  brnnh.  The  work  is  of  such  recent  date 
that  no  estimate  of  the  advantages  derived  therefrom  can  be  made,  but 
steam-boat  men  state  that  the  removal  of  obstructions  has  enabled  them 
to  make  trips  at  a  lower  stage  than  before. 

The  following  is  a  summary  of  the  work  done  during  June,  1889 : 

Number. 

La<^  and  snags  removed  from  channel 1,152 

>>tomp8  removed  from  channel 33 

^ide-jams  removed 2 

Shore  snags  and  stamps  out 191 

lif'SQing  trees  removed 1, 296 

leaning  trees  girdled 2,220 

Lesohig  trees  topped 18 

Square  jards  willows  and  hroBb  cleared  from  banks 3,746 
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sospendiDg  operations  in  Bayou  .Boenf,  the  snag  boat  Hooker 
choppiDg  party  under  superintendence  of  Walter  8.  Davis  v^ere 
to  this  stream  and  began  work  May  23,  and  continued  until 
13,  when  the  water  had  risen  to  so  high  a  stage  that  it  was  nee* 
to  suspend  operations.    The  following  obstructions  were  re- 
moved: 

Number. 

I«gli  ftod  aomgs  from  channel 2,56U 

Btavps  from  channel 77 


cut 1,354 

Stamps  cot  from  banks 13 

Lnuiing  trees ^ l,56ii 

Leaning  trees  topped 60 

trees  girdled 1,528 


This  work  put  the  river  between  Gatahoula  Lake  and  Black  Biver  in 
safe  condition  for  navigation  at  ordinary  stages.  The  available  balance 
vili  be  applied  to  the  further  removal  of  sunken  logs,  stumps,  etc,  in 
this  stretch  during  the  period  of  extreme  low  water.  No  further  ap- 
propriation is  recommended.  Any  additional  work  required  after  ex- 
penditure of  funds  now  available,  such  as  cutting  a  leaning  tree  now 
ind  then,  or  removing  an  occasional  log  from  the  channel,  should  be 
done  by  the  people  directly  benefited  by  the  work. 

Money  gtatement. 

Amoantappiopriatedby  aotof  An^pst  11, 1888 $2,500.00 

July  1, 1889,  amount  expended  danng  fiscal  year $1,701.60 

My  I,  lbt»,  oatstanding  lUbiUties 6.67 

1,708.27 

Jdy  1, 1889,  balance  available -... ""     791.73 


COMMBBCIAL  STATISTICS. 


During  the  fiseal  year  1688-^89  two  steam-boats  of  40  and  50  tons,  drawing  14  and 
U  inebee  light  and  3  and  4  feet  loaded,  made  64  trips  in  thi3  stream  ;  three  tow-boats, 
drawing  ^^^  4,  and  9  feet,  wirb  barges,  made  13  trips ;  and  three  large  8t earn- boats  of 
SO,  'i^,  and  445  tons,  drawing  from  S  to  3  feet  light  and  5  to  6  feet  loaded,  made  6 
trips.  The  river  was  navigable  for  six  months,  January  to  Jane  incIoHivo,  and  the 
following  down  freights  were  reported : 


Cotton bales..  5,200 

Cotton-seed tons..  2,500 

Hides pounds..  3,000 

Hogs head..      150 

Betnm  freights  of  general  merchandise  and  plantation  supplies  to  the  value  of 
aboQt  $96,000. 
The  estimated  value  of  the  commerce  of  the  stream  for  the  year  is  given  at  $350,000. 


Staves number..  100,000 

Wood cordft..  WK) 

Lumber  (sawed) feet,B.  M..  :W0,0(K) 

Logs  (rafted  timber)  ..number..  100,000 


W  J. 
IMPROVEMENT  OP  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

KothiDR  has  been  done  for  the  improvement  of  tbin  stream  during 
the  fiscal  year.  The  work  should  be  done  daring  the  low- water  Hcason, 
lod,  for  the  reasons  stated  in  my  report  on  Ouachita  and  Black  rivers, 
it  was  impracticable  to  begin  operations  in  the  fall  of  1888. 

The  project  contemplates  cutting* overhanging  timber  and  removing 
soagHy  logs,  wrecks,  etc.,  obstructing  navigation  from  Baxter  to  the 
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W8. 

IMPROVEMENT  OF  BAYOU  BCEUF,  LOUISIANA. 

Bayoa  B<Buf  rises  in  soQtheastern  Arkansas,  flows  in  a  southerly  di- 
leetion,  and  enters  Onachita  Elver  at  Stafford's  Point,  abont  10  miles 
iA>OTe  Harrisonbnrgb,  La. 

The  plan  of  improvement  is  based  ui>on  an  examination  made  by  the 
United  States  in  1880.  The  project  contemplates  the  removal  of  snags, 
logs,  and  leaning  timber  obstructing  navigation  between  Walla<^s 
Landing  and  the  mouth,  about  280  miles.  Owing  to  small  appropriations 
the  work  has  extended  over  a  period  of  eight  years,  and  the  cost  in- 
Cfeased  aeconlingly.  New  obstructions  are  forming  continually,  and 
require  removal  from  time  to  time,  hence  no  estimate  for  permanent  im- 
provement is  given.  An  examination  of  three  outlets  of  the  bayou  near 
Point  Jefferson,  La.,  was  made  in  1884,  and  their  closure  recommended 
at  an  estimated  cost  of  $8,500. 

The  work  done  heretofore  was  carried  on  in  1881, 1882,  and  1884.  The 
removal  of  obstructions  l>euefitcd  navigation  greatly  and  lessened  the 
dangers  thereof,  and  boats  were  enabled  to  run  to  Point  Jefferson  dur- 
ing high  water.    Outlet  No.  1  was  closed  in  1887. 

The  work  of  closing  Outlets  2  and  3  was  resumed  by  A.  Hefner  in 
September,  1^88,  and  completed  early  in  October.  The  dam  closing 
Outlet  No.  2  contained  10,820  cubic  yards  and  that  at  Outlet  No.  3  940 
cubic  yards  of  earth  embankment.  The  total  cost  of  the  closure  of  the 
three  outlets  to  the  Unitcil  States  has  been  $5,441.78.  This  work  was 
conducted  under  the  superintendence  of  Overseer  Walter  S.  Davis,  and 
on  its  completion  be  made  an  examination  of  Boeuf  liiver  below,  pre- 
liminary to  resuming  work  of  removing  obstructions. 

After  constructing  a  tiat-boat  for  quarters  for  employes,  etc.,  a  chop- 
ping party  was  organized  November  8  and  began  operations  at  the 
mouth  of  Bayou  Bonne  Idee  (Point  Jefft^rscn),  continuing  down  to  Lid- 
dell's  Landing,  about  4  miles  below  the  Vicksburg,  Shreveport  and  Pa- 
cific Railroad  Bridge,  which  was  reached  the  last  of  December.  The 
water  at  that  time  having  reached  a  stage  too  high  for  advantageous 
work,  operations  were  suspended  and  the  party  transferred  to  Bayou 
Macon.  After  expending  the  funds  available  for  improving  Tensas 
River  and  Bayou  Macon  the  chopping  party,  joined  by  the  United 
States  snag-boat  Hooker^  returned  to  this  stream  April  25.  The  water 
having  fallen  sufficiently,  operations  were  resumed  at  the  point  where 
suspended  in  December  and  carried  down-stream  to  the  mouth,  which 
was  reached  May  22. 

The  following  obstructions  have  been  removed  during  the  fiscal 
year: 

Snags  and  logs  from  channel 2,648 

Stumps 3r)7 

Jams 16 

Side  jams 23 

Shore  snags 3,668 

Leaning  trees 2,130 

Leaning  trees  girdled 1,557 

Leaning  trees  topped 102 

Brash  cleared  from  banks,  sq.  yds 3,770 

The  work  extended  from  Point  Jefferson,  (19  miles  below  Wallace's) 
to  the  mouth  of  the  bayou,  and  has  resulted  in  putting  it  in  fair  navi- 
gable condition  for  the  present.  That  portion,  of  the  stream  above  the 
Vicksburg,  Shrevei)ort  and  Pacific  Liailroad  Bridge  was  badly  obstructed 
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Wg. 

» 

ITEMENT  OF  TENSAS  RIVER  AHD  BATOU  MAOOH,  LOmSEAlTA. 

Biver  hsB  its  aooroe  in  nortlioiisteni  Loiiisi«i%  in  Lska  Pror- 
3W8  in  a  0oatherly  diieetion,  nnd  unites  with  OnMhIta  «id 
ers  at  Trini^,  La^  in  filming  Black  Bi  ver.  By  the  aet  of  188A 
icon  was  united  nnder  fltesamehesdof  appropriatiDn  wifliTeii- 
'.  This  bayon  rises  in  Desha  Ooonty,  sontiieastem  ArlransiSy 
a  soatberiy  diieotioni  entering  Teness  Blver  abont  40  nrilsB 
month. 

lationa  of  these  streams  were  made  in  1880,  apon  wbish  the 
iprovementis  based.  The  project  contemplates  removing  snags, 
leaning  timber  obstmcting  navigation  In  tiie  Tensas  between 
id  its  month  (about  180  miles),  at  an  estimated  cost  of  $23^000^ 
emoval  of  the  same  class  of  oostmctions  in  Bayou  Haeon  fkom 
e  present  head  of  navigation,  to  its  month  (about  130  mOes),  at 
ited  cost  of  $17,000. 

n  Tensas  Biver  was  begun  in  1881  and  continued  in  1884^  ben- 
avigation  by  the  removal  of  obstructions  fkom  the  lower  80 
he  etream.  Work  in  Bayon  .Macon  was  carried  on  in  1^86-W. 
in  the  removal  of  the  prindpsl  obstmetions  between  Floya 
nonth.  This  work  was  not  permanent,  however,  as  new  ob- 
s  have  been  added  from  time  to  time. 
:  the  past  fiscal  year  operations  have  been  as  fi>Uows :  The  snag- 
ker  and  the  chopping  party,  under  the  superintendence  of  Wiu- 
vis,  were  transferr^  to  these  streams  in  January.  Work  was 
ed  in  Bayou  Macon  February  1  and  continued  until  April  14. 
15  work  was  commeDced  in  Tensas  Biver,  and  continued  un- 
22  when,  the  funds  being  practically  exhausted,  the  boat  and 
re  withdrawn,  and  returned  to  the  improvement  of  Bayou  BcDul^ 
31.  Operations  in  Bayon  Macon  extended  over  the  entire  por- 
ided  in  the  project ;  those  in  Tensas  were  confined  to  the  stretch 
>etween  Moand  Bayou  and  Tensas  Bluff,  about  25  miles,  that 
laving  been  reported  by  steam-boat  men  as  badly  obstructedp 
b  snag-boat  foo^^er  rendered  effective  service  in  taking  obstmc- 
n  the  channel,  dynamite  being  used  freely  and  effectively  in 
^  those  too  heavy  for  her  appliances.  The  work  has  been  well- 
d  the  steam-boat  men  appear  great  y  pleased  with  its  results. 
Y.  Cooley,  master  of  the  steamer  J7.  Hanna  Blanks^  stated  that 
materially  benefited  navigation  that  ^^  the  run  from  month  of 
[aeon  to  Floyd  and  return  has  been  shorted  12  hours,"  and  that 
'etch  above  the  Yicksburg,  Shreveport  and  Pacific  Bailroad 
ilways  crooked  and  bad,  received  special  attention,  and  is  now 
ratively  good  piece  to  run." 

noants  expended  during  the  year  were  84,343.99  in  Bayou  Ma- 
$425  in  Tensas  Biver. 
»llowing  is  a  list  of  the  obstructions  removed : 

KwnbOT. 

snagBfrom  channel 1,531 

omchaDnel .*. 408 

31 

g8  and  stamps <^.  1,483 

wes 2,183 

rees  topped , 743 

giidled 1,1 


16(W5     REPORT   OF   THE  CHIEF  OF   EKGIKEERS,  V.  B.  ARMT. 
The  former  appropriations  were: 

Bv  acts  of^ 

Manh:<.  ISr-l $3,000.00 

July  5,  l-fc4 4,000.00 

Au^ujit  .\  l*^* 4,000.00 

Augnst  11,  1^?«< 5,000.00 

Amoant  Appropriat<r'l  to  June  30,  l'^9 16,000.00 

Amount  expen«!e*l  to  Juno  I^O.  Isc'Q 15.768.99 

^Teu*a«  River.  |T.4e5;  Bayou  Macon.  ^?,343.1»9.) 

With  the  small  halauoe  available  nothing  further  can  be  done  anless 
a  party  should  be  workin^i:  in  vicinity  of  these  streams,  in  which  case  it 
will  l^  exiH^udeil  iu  removing  obstructions. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1891,  it  is 
pro|>osed  to  continue  the  work  of  cutting  leaning  timber  and  removing 
logs  and  snags  and  to  boild  brash  dams  where  required. 

Monetf  statement 

Amount  appropriateil  by  act  of  August  11,  1SS8 $5,000.00 

July  I.  1^81),  amount  exiH'ndetl  during  lUcal  year 4,768.99 

July  1,  11=^89,  balance  available 231.01 

(Amount  (cm  imateil )  it'ciuired  for  completion  of  existing  project 24, 000. 00 
Amoimr  that  can  bcprotitably  exi>endedin  tiscalyearendiog  Juue30,ld91     10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l5?<k>  and  1^>7. 


COMMERCIAL  STATISTICS. 

Tensas  River  was  naviijuble  for  small  boats  all  the  year,  andBayon  Hacon  to  Floyd 
about  tive  months.  Kigut  steam-boats,  of  from  40  to  350  tons,  and  drawing  12  to  30 
inches  li^ht  and  "2  to  i>  feet  loadtnt,  made  al>out  ^3  trips  iu  these  streams.  The  follow- 
ing down  iVeijjhts  wore  reported  : 

Cotton bales-.     ll,OtH)  !  Hay bales..  500 

Cotton-seed tons..       4,000]  Mc^ do...  100 

Hides pounds..     lO.lHHM  Staves number..  200,000 

Wool do 5,000 


Catt  le head . .  5(K) 

Hogs do...       l,OtK.) 


Wood cords..       1,000 

Log8(raftetl  timber)  ..number..       5,000 


Return  freights  of  general  merchandiso  and  ]dantation  supplies;  estimated  valne. 
^0,000. 

The  estimated  value  of  the  commerce  of  the  stream  for  the  year  is  given  at  aboat 
$1,250,000. 


W  10. 

IMPROVEMENT  OF  BAYOUS  RONDEWAY  AND  VIDAL,  LOUISIANA. 

This  is  a  new  work.  To  comply  with  the  roqiiirementa  of  the  river 
and  harbor  act  of  August  5,  188G,  an  examination  of  these  streams  was 
made  in  1887.  (Report  of  Chief  of  Kn^nneers,  1887,  page  1497.)  The 
improvement  proposed  was  the  removal  of  obstructions,  chiefly  leaning 
trees,  from  the  canal  and  that  part  of  Bayon  Vidal  which  would  remain 
open  from  Lake  Palmyra  to  the  line  of  levee  to  be  built  by  State  author- 
ity north  of  the  lake,  etc.,  at  an  estimated  cost  of  $1,000. 
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The  riTer  and  harbor  act  of  Augnst  11, 1888,  appropriated  $1,000  for 
thiaparpoee. 

A  chopping  P^i^tj,  under  overseer  W.  W.  Moore,  commenced  work 
September  17,  where  the  new  levee  crosses  Bayoa  Yidal  and  continned 
iown-«treani  to  Lake  Palmyra,  which  was  reached  October  13,  and  op- 
oaliona  raapended  after  having  accomplished  the  following  work : 

Number. 

higimiioTed. 7 

Itempscat 155 

ttorasDASi 29 

Lnaifig  trees  eat 585 

Leaning  trees  topped 7 

Leeninff  trees  girdled 122 

eat  from  banks sq. yds..  149 


This  completed  the  project  so  far  as  clearing  obstructions,  but  on  ac- 
eoant  of  the  levee  across  the  bayou  the  cnrreut  was  too  sluggish  to  float 
cff  the  trees  cut,  etc,  and  prevent  their  forming  new  obstrnctions. 
These  were  all  chopi)ed  into  short  lengths  of  10  to  12  feet,  so  as  to  be 
tm\j  bandied  when  the  water  reached  a  stage  high  enough  to  get  them 
dot  of  the  t>ayon.  In  March  the  water  having  risen  sufficiently  a  small 
neam-boat  and  crew  were  employed  during  the  latter  part  of  the  month 
ID  eollectlDg  debris  left  by  the  chopping  party  and  towing  it  out  into 
the  cnrrent.  Operations  of  the  year  have  rendered  navigation  safe  for 
mall  boats  and  redaoed  insurance  to  the  same  rates  charged  on  the 
Mississippi  Biver. 

All  work  entertained  in  the  project  for  these  streams  is  completed, 
bot  a  forther  appropriation  of  $2,000  is  recommended  for  the  following 
mson: 

The  new  levee  cuts  off  Bayous  Yidal  and  Eondeway  from  Lake  Pal- 
hTTa,  the  old  bend  of  the  Mississippi  Eiver  at  the  part  where  they 
iDited  to  form  Bayou  Vidal  proper.  Before  the  old  levee  system  along 
the  west  shore  of  the  bend  broke  down.  Bayou  Vidal  was  connected 
with  the  lake  by  a  cut  or  *'  canal "  for  the  purpose  of  draining  the  swamp 
ibove.  The  canal  has  been  used  of  later  years  for  the  navigable  route 
from  Lake  Palmyra  into  the  bayou,  and  the  old  line  of  the  Irayou  has 
become  obstructed  by  fallen  timber  and  stumps.  Property  owners  at 
the  junction  of  Vidal  and  Ronde way  claim  the  "canal"  and  issued 
Qotioe  that  a  tax  would  be  levied  on  all  freights  passing  through  it.  I 
propose,  therefore,  to  reopen  the  old  bayou  and  so  save  the  steam  boat 
interest  from  such  an  imposition.  This  work  will  require  about  10,000 
CQbic  yards  of  dredging  and  an  expenditure  of  about  $500  for  explo- 
sives, chopping,  etc.  The  best  dredge  for  the  purpose  is  the  Lone  Star 
now  in  Bed  River.    The  estimates  are  as  follows : 

Towing  dredge  from  Red  Biver  to  Bayon  Vidal  and  retnm $600 

.     OnemoDlb's  work,  dredge  and  crew 900 

t    Pajof  chopping  party  and  explosives 500 

Total 2,000 

Money  statement 

Amoontappropriatedby  act  of  August  11,  1888 $1,000.00 

\    Joly  1, 1889,  amount  expended  dnnng  fiscal  year 1,000.00 


« 


I     I  Amonnttbatcan  be  profitably  expended  infiscal  year  ending  June  30, 1891      2, 000. 00 
\    <  Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 
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Tbe  former  appropriations  were : 

icii^iproTMl  Joly  &,  18M $5,000 

rtapproTed  AiigpstS,  1886 5,000 

Ibraber  «ppiopriaiion  is  recommended. 

Money  statement 

Mf  I.  18R8,  amonnt  available $5,000.00 

Mj  1, 18b9,  iMilance  available 5,000.00 

*i  Anoant  (eetimated)  required  for  completion  of  existing  project 22, 000. 00 

L:  I  BalnittcMl  in  compliance  with  requirements  of  sections  2  of  river  and 
r  i    kftibor  acts  of  1866  and  1867. 


I* 


COMHKRCIAL  STATISTICS. 


_  the  fiscal  year  IH^S-'Sd  four  barge-ioads  of  stave-,  a  total  of  143,000  pieces, 
broagbt  oat  of  this  stream. 
A  saiaU  steamer  of  about  60  tons,  drawing  14  inches  light  and  3  feet  loaded,  made 
4^lt  tripa  into  the  lower  part  of  the  river,  but  no  information  of  fireighta  carried 
"be  obtained. 


W   12. 

IMPROVEMENT  OP  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  River,  aboat  264  miles  in  length,  18  formed  by  the  junction  of 
Ysklabaeba  and  Tallahatchee  rivers,  flows  in  a  general  soathweHterly 
direction,  throagh  one  of  tbe  richest  sections  of  conntry  in  the  South, 
aod  enters  Mississippi  Kiver  5  miles  above  Vicksburg. 

An  examination  of  wrecks  of  gunboats,  steamers,  and  other  obstruc- 
tioos  placed  in  the  river  during  the  war  was  made  by  the  Unite<l  States 
IB  1873,  and  a  similar  examination,  which  included  the  natural  obstruc- 
tioQS  to  navigation,  was  made  in  1874.  The  project  contemplates  the 
removal  of  wrecks,  logs,  snags,  overhanging  timber,  etc.,  obstructing 
navigation  throughout  the  entire  length  of  the  river.  The  work  ciin  not 
be  permanent,  as  new  obstructions,  caused  by  floods,  sliding  banks,  etc., 
are  brought  into  the  river  each  year;  consequently  no  detailed  esti- 
Dates  have  been  submitted. 

The  wrecks  of  eleven  steamers,  sunk  during  the  war,  were  removed 
by  contract  during  1873-'74.  In  1875  and  1877  the  United  States  snag- 
boat  O.  O.  Wagner  was  employed  in  removing  wrecks  and  other  obstruc- 
tions. The  snag-boat  John  R.  Meigs  was  completed  in  1870,  and  the 
principal  work  since  has  been  carried  on  with  that  boat.  The  results  of 
the  work  are  marked ;  the  large  number  of  wrecks  and  many  natural 
ohstmctions  which  limited  the  navigable  season  have  been  removed, 
and  the  river  is  navigable  the  entire  year. 

The  snag-boat  Meigs  left  Vicksburg,  Miss.,  September  1,  1888,  for  St. 
LoniSi  Mo.,  to  nndergo  extensive  repairs  authorized  by  river  and  har- 
bor act  of  August  11,  1888,  arriving  at  the  latter  place  September  13. 
Repairs  were  commenced  October  1,  and  completed  by  the  middle  of 
December.  They  consisted  of  a  new  )\-inch  steel  bottom,  13  new 
knnckle  plates,  6  new  plates  on  sides,  4  new  plates  on  bow,  and  taking 
ap  iron  forward  deck,  straightening  the  beams,  and  relaying  deck  and 
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Ihs  fiiQowiiig  are  the  estimates  for  the  fiscal  year  ending  June  30, 
1: 

r 

Ul^it-drmaght  boat  for  use  Id  the  upper  river  and  the  tributaries 

Sy  ftnd  for  towing  and  general  service  in  this  district $10, 000. 00 

of  aame 8,li00.0i» 

«fHiag-boatife<^f 10,<K)0.00 

of  dMfb : 6,000.00 

•ad  oatnty  and  expenaee  of  chopping  parties  engaged  in  system* 

of  the  river  banks 10,000.00 

to  plant  and  ontfit,  office  expenses  and  contingencies 6, 000. 00 


jSoS 


Totel 50.000.00 

lUs  amofimt  can  be  profitably  expended  in  one  season. 
the  former  appropriations  were : 

sMtli  3^  1873,  applied  to  the  removal  of  eleven  wrecks  sank  during  the 

wir ; $40,000.00 

llai«h  3,  l!<75 1*2.000.00 

Augort  14,  1876 ; 15,000.00 

June  18,  1878 25,00ii.00 

I   Marth 3, 1879 15,000.00 

\  JnoeH,  1880 12,000.00 

1   MaicfaS,  1881 6,000.00 

AnKuat^e^  1882 8.000.00 

Jalj5,lti84 10,000.00 

AogostS,  1886 15,000.00 

Aniuat  11, 1888 a2,u00.iO 

Amount  appropriated  to  June  30,  1889 190,000.00 

Amoant  expended  to  June  30,  lb89 177,557.74 

Money  statement. 

ilyl,  1888,  amount  available $993.44 

ioant  appropriated  by  act  of  August  11,  1888 32,000.00 

32,993.44 
ilj  1,  1889v  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

vatstanding  July  1, 1888 20,551.18 

Jy  1, 1889,  balance  available 12,442,26 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1691    50, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  river  was  navigable  the  entire  year.  Full  statistics  could  not  be  obtained. 
The  Tasoo  and  Tallabatcbeo  Trnnsportation  Coiupany'H  HtvanierH,  5  in  number, 
aging  from  110  to  233  tons  aud  drawing  from  15  to  22  inches  li;;bt,  and  4'to  5^  feet 
idsd  made  18G  round  trips,  carrying  general  Ecerchandine  and  plantation  supplies 
which  no  record  was  kept,  and  bringing  out  30,554  bales  of  cotton,  about  25,000 
Ds  of  cotton  seed,  31,000  staves,  aud  miscelianeous  freights. 

The  Pugh  Line  steamers  of  Yazoo  City  and  a  steamer  belonging  to  tbo  Yazoo  City 
1  Mill  run  in  this  trade,  and  independent  steamers  make  occasional  trips.  No  defi- 
le information  of  the  amount  of  business  done  by  these  boats  could  be  obtained, 
though  the  owners  have  been  asked  for  it  repeatedly.  It  is  eHtim'itcd,  however, 
at  tbej  carried  not  less  than  10,000  bales  of  cotton  and  5,000  tons  of  seed,  besides 
•cellaoeous  freights. 

The  amount  of  cotton  received  at  Vicksburg  from  Yazoo  River  and  tributaries,  as 
ported  by  the  Vicksburg  Cotton  Exchange,  was  35,587  half  s. 
The  Tazoo  City  Exchange  reports  19,598  bales  received  at  that  place. 


I»:i2      KtrtMJT    ny    niK    CIIIEr   op    KMJINEKRS,  V    S. 


ARMY. 


WI3. 

IMPROVEMENT  OF  TC  HCLA  LAKE,  MISSISSIPPI. 


>'.i:Hi.  wht-re  ilie  braiK-hes  again  unite,  is  about  67  miles. 


X-  r.  Ill-  1         ,.  ^^^^  ^od 

\:4ri-»  h  \>r.  or  liiinlea  in  wagons  lung  ilistauoes  to  the  southern  divis- 

io:.  o!  rhf  Ili:noi.s  Central  HailroiuL    This  road  ha.s  constrneted  a  linn 


Ar.  tx.iniiii.itinn  was  made  by  the  United  States  in  1879,  and  the  pro- 
tv:  ba^'^e-.i  ilK-reon  loutemplatetl  the  removal  of  snags,  logs,  overhang- 
:r.j  irvt'S.  t-:r..  obstructing  navigation,  to  enable  light-draught  boats  to 
i-ruz  :l.r  'i.ike  e.uiier  in  the  season.  The  estimated  cost  of  such  im- 
::ovir.r::r  was  ^in.OiHi.  with  the  idea  of  doing  the  work  in  one  low- 
-arjk'.i:  >e:t>o:i.  Twelve  thousand  dollars  have  been  appropriatetl,  but 
.i:  srch  :rrtvi'»'-^^  ii.rnrals.  extending  over  eight  years,  that  the  work 
:c vrr  h.is  :»t^'.i  iomplete<l  as  projected,  and  even  if  once  done  thor- 
.v.j:-  '.>.  ^:".  '■  ivo  to  bi*  gi>ne  over  from  time  to  time  to  remove  addi- 
:\  r  i'.X'"::::. ::  :^^  that  ai\^  forming  continually. 

'A  .-'Tx  'V^    iv:::'.  in  l^^l.  and  continued  in  1S82. 1&S4,  and  1S8G-W. 
\   \  —V::  .:.  "  ■  >   ::'p:«'Vi  .1  considerably  by  the  removal  of  overhanging 

-.  :v  :.  >.  ^-1^.  t  ^-.  •»■'•'!  l'".»ts  enai>Ied  to  enter  the  lake  earlier  and  run 

V:.-  .  •  ^-'"^  *  <:M-:-bi\it  Mtifh^,  P.  K.  Starr,  master,  entered  the 

t..-.    '  .-.       .     rsv  Vi\r\:.v:y  1.  IS'^J*.  ami  commenced  operations,  work- 

,  ^      -    ^  «  vi  •':  Ho:uy  Island  and  then  back  to  the  foot  of 

J*     ^..    x  ;.      \.  :.  ;   \.mv  i*o\i\:  February  VX    Work  was  then  sus- 

,^. ,    ,  .  .'.  •:« :  >::.'iiM  reaih  a  st:»ge  low  enough  for  a  chopping 

,  ^  .         ,.,        .    , ,  V  I  .•:  ::  J  :hc  banks.    The  following  is  a  summary  of 


89 

15 

i.iad 

180 

973 

-      "^    V***.      ^^                     8q.  yds..  125 


•  « 


V      .  .  ...s  :::  :l:e  lake,  one  at  the  head  and  the 


•.X  -  ^'•'^ 


'*\ "  '      V  ^    .  .  ^       l'-('  i^.'»'  '*'  the  head  is  enlarging  grada- 


».vk>  -  -  '     ^  ^  ^    .^.  ^  .....^^  higher  l>efore  boats  can 

^-^.    .%v-  --^^  ^        ^  vv-.txtd.  and  the  timber  and  brush 


♦v..  ^       ». >     .  .*      ■•     .i'.«^       »••*.« 


**^     '''*^         ,^^     ,.           ;.  ,  \,<,  :  s  :v.»>.ii!e  that  the  channel  would 

^•••**"^"^    '  J"**!               *  /^ ,  ,  •  .:  ;'.:t  ■>«»  of  a  flat-boat  and  a  large 

>«-^'       H**"'^''  '["^            ^*   '  .   ,.       ,:  ::tvs  so  as  to  widey  thechao- 

-vip^'^  '^  N    '^^    ^^           ^  .^       X.  :  \^    h  iiiuh  explosives.    Brush 

^       «^  ^*^*  '^    *   ^^; .;  \     /    c  \:v::se  with  material  cut  in 

"  'i  W>*'*^'^  *  ^"^  ^  -^^  ^^'  *    .::^.t^»>e  of  depth  obtained  by 


:^--'-r-'y.--* 


►. 

i 
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aid.    It  18  proposed  to  apply  the  available  balance  to  carrying  ont 
wurkf  so  fiur  as  practicable  with  that  amount.    The  Bnm  of  $6,000 
be  spent  to  good  advantage  in  this  way  in  the  low-water  season, 
the  obetructioDS  so  thoroughly  removed  with  this  amount  that  no 
work  would  be  required  for  several  years  to  come. 
fLShe  fbrmer  appropriations  were : 


aiHeliailSBi $3,000.00 

jAgutTs.  leesi 2,500.00 

J3f^  18B4 1,500.00 

AMMt6,lS86 8,000.00 

^^^JiVHt  li,  1S88 3,000.00 


_     ABi  mppropriAted  to  June  30, 1869 12,000.00 

itoKpendadtoJaiiedOylSde /. 10,278.57 

Money  statement. 

M||rl,I8dB^  amoaut  avftiUble tO-78 

It  appropriated  by  act  of  August  11, 188a 3,000.00 


3,000*78 
Jilf  1, 1869.  anHMUit  expended  dnriiur  fiscal  year,  exoladye  of  liabilities 

■        Joly  1,1888 1,279.36 


:M|r  It  108R,  balance  ayailable 1,7SL43 


1  Mmmatt  that  can  be  profitably  expended  in  fisoalyear  ending  Jane  30, 1891     6, 000. 00 
jfcbwjttad  in  eompuanoe  with  reqoirements  of  sections  f  of  river  and 


•Oaitledin  compl 

acts  of  1866  and  1807. 


OOMMSBOIAL  STATISTICS. 


When  the  water  is  bieb  enoo^h  the  Yazoo  boats  go  through  the  lake,  but  no  in- 
iMBation  as  to  the  nnmber  of  trips  made,  and  the  freights  carried  could  he  obtained. 
attboagh  circnlar  letters  were  sent  early  in  Jane*to  the  owners  of  steam-boats  ana 
r  persons  interested  in  this  improvement,  asking  for  such  information  as  they 
aole  to  give. 


W  14 
mPROVEHENT  OF  TALLAHATCHEE  RIVER.  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  Union  coanties,  in 
MMthem  Mississippi.  It  flows  in  a  southwesterly  direction  nntil  joined 
by  Coldwater  River  in  forming  Tazoo  Biver. 

An  examination  was  made  by  the  United  States  in  1879.  The  project 
bised  thereon  contemplated  the  removal  of  snags,  snnken.  logs,  and 
ItMiiDg  timber  obstrncting  low-water  navigation  below  the  month  of 
Oridwater,  a  distance  of  1^  miles,  and  tbe  removal  of  the  wreck  of  the 
stosmer  Star  of  the  West^  lying  in  the  channel  8  miles  above  the  mouth. 
The  estimated  cost  of  sach  improvement  was  $40,000.  An  additional 
enmination  was  made  in  1880  to  obtain  farther  information  in  regard 
to  the  river,  which  demonstrated  that  any  improvement  above  Shar- 
ksT^  Landing,  about  100  miles  above  the  mouth,  would  be  of  little  use. 

Work  was  begun  in  1879  and  continued  in  1880, 1881, 1882, 1884,  and 
1889-^7.  Parts  of  the  appropriations  of  1880  and  1881  and  the  entire 
wpropriation  of  1882  ($10,000  in  all)  were  expended  above  mouth  of 
CMdwater  to  Batesville,  as  required  by  the  acts.  This  portion  of  the 
river,  however,  was  not  included  in  the  original  project  or  estimate  of 


■J 

'i 


Z7   IB  rs=3zx2*,  r.  a.  ahmy. 


[i^kL.  jc  h  iMTfft  iinmber  of  obstroo 
-  .    — -1.:      ^.---r— .  ZLr-  -..:t  .••ir*  .c  "J*  r.Ttr  KT  iiavigatioD- 

-  - . .    :_  -  T-  -r  V  l;-  i;i  -jri;:at  frc-m  'Jie  month  ol  Cold 

.      :'  -z  i!«n-LL-   sc  li-*-  T^ir.    Boats  from  tin 

T-_  -•-    ■  -   I-  I'LHiT  lit  t-z."ir^  ytar,  but  rarely  g< 

....       -  ._-    .5-  ^T  .ji'iniL:  ;•:  ««mrree  is  Dot  suffl 

:" -::-    ■    .     t:^-- T^.     Tl-c  <xiag-boat  J/irtf^t  ii 

_-  -  '     --   n    -—7-7  -»i«::r:i:*i  :iikn  rver  before  known 

n-.  -    '■'-'.      -  w-;,  T-n  "ift  v:r£  Jboconiplished.    Mani 

-r.    :   ^?  '•-...::.  .    t  :--?:■:.:«■  rtoc-viJ  of  which  wouU 

.    _  ^-'-*.:-      ^-T  i*:*cr-ii:'~.-.i::*  tr>t  filming  continually 

-■'     1  •  _      -*-    :: — :...;-.....-  lLz\f!K  T.  IL  Siarr  master^  wa 

.  -  T-T--^^  X.    .-^  L  laii  •"i^^lf— IT,    By  the  latter  dati 

-  ^  -r     -  .^  '.     *1-    V  :a  !•/  TrjKZif^c  :^  «ji  early  fall,  and  tin 

LiL  ii^iLL?^    lie  following  obstrac 


Dumber..  17 
...-do....  e 
...  .do....       3 


V.     '  T.-   ,:   i    i.TT  TC-fc^.  fiTc-rable  tosnaggio| 
:  •  •   *    L-i-:   1^  i.^i  ^»V"-.':iiiaj.s  wood-yawl,  li 

■ :  ...:^   >:::*,    .:^  -r^  9^:c^$  ac»!  otherobstruc 

-r--  >  ..i:  i^  "i»t  iTArtc  r'ill*  sofficientlyi  opera 
:•-    :»:  J.  - u:-rr  ;vLii2».*t  -wzLl  be  expended  bj 


^  -• .  ..  •>.•.:  :.  .»:  .x-1  i  i^'in  r.nrr-^jc a  year  to  remove 
,-»  -  ?  :-%  i-'-.  >i:i:i  siT-.'vT^.  i>::T  :he  appropriatioD 
^":  -  .::  "  t-;-L.:  ■::  L>*r  r"  ?>!i-;-re  jNirties  systematic- 
-    I  i>-^  ::j.-_    :-«i«*:»rr»:-.:.    The  estimates  for 


i_  7» 


1    --  :                      $3,:*O,00 

.    :-v  a:**  -'•-  ti,OOO.C0 

400.00 

-     .       .                  300.00 


10.000.00 


1  ■   .  ■ 


I 


J_  -     '        '"-^ 


J6.OOO.00 

»,  000.00 

3,000.00 

3,000.00 

3. 000.00 

A   i   -•  '.  :--' 3,500.00 

x.-K  i:.  ir- 5,ooaoo 

Ar-. ■-.:.:  lipi-r  i-rijitc^l  lo  Jv.v.e  :V.  l^^v 3^2,500.00 

AiiiO'.Tit  .  I'^-i.'Uii  to  J".Lo  "•  .  lr*J 39,54Kn 

Al>«iVir  i;.i>::-}i  oi"  Cvlilwjior,   ?l  .i\'.  :  I'^'.ow  i:-o:::h  of  Coldwaier, 

Moiuy  sUitetfwnt, 

Amount  apiiropiiatiMl  by  act  of  Ani;ii>t  11,  If*?'? $5,000.00 

July  ],  I"-'.!,  aiiioiirit  cxfifrDdtrd  diiriu^  tiiK.*al  year,  exclusive  of  liabilities 

oiitM;iiidiii;:.Jiily  1,  ItyiH •2,04.*^.n 

Jiil.V  I,  l-''^!',  hii\uu<i'  availubl«* '2,101. ^"^ 
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IAjDOont  (estimated)  required  for  complotioD  of  exist ing  project $17, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  Jnne  30,  l&Jl    10, 000. 00 
Snmbitted  In  eompiiance  with  requirements  ox  sections  2  of  river  and 
barber  acta  of  m66  and  1867. 


COMMERCIAL  STATISTICS. 

Fun  Statist ics  regarding  the  commerce  of  this  stream  could  not  be  obtained.  It 
wasnavigable  the  entire  year,  and  boats  ran  as  high  as  Sharkey*s  Landing  all  the 
tiaie. 

The  Yazoo  and  Tallahatchee  Transportation  Company'H  steamers,  four  m  uuml>er, 
ranging  from  163  to  233  tons,  and  drawing  from  15  to  2ii  incbes  light  and  1|  to  5^  feet 
loaded,  made  60  ronnd  trips  to  Sharkey's,  carrying  general  uiercuaudise  and  planta- 
tion supplies,  and  bringing  out  7,500  bales  of  cotton,  1G,500  tons  of  cotton-seed,  and 
miscella neons  freights. 

The  Pugh  Line  steamers,  of  Yazoo  City,  oi^erato  in  this  trade,  running  a  boat  tbn^ 
times  a  week  between  Greenwood  and  Sharkey's,  anil  connecting  with  thH  Illinois 
Central  Railroad  at  the  former  place.  Independout  steamers  also  make  occasional 
trips.  No  definite  information  of  the  amount  of  business  done  by  thei^  boats  could 
be  obtained,  although  the  owners  have  been  asked  for  it  repeatedly.  It  is  estimated, 
however,  that  they  carried  not  less  than  6,000  bales  of  cotton  and  2,000  tons  of  seed, 
beoides  miscellaneous  frei^^hts. 

Daring  high  stages  considerable  timber  is  brought  out  of  this  river  by  raftsmen, 
sod  a  large  quantity  of  staves  is  shipiied  to  market  yearly  by  this  route.  Numbers 
of  proeperoas  littletowns  are  scattered  along  the  banks,  all  being  of  more  or  less 
importance  as  shipping  points,  and  having  some  of  the  finest  cotton-producing  lauds 
in  the  State  of  Mississippi  to  support  them.  The  improvement  is  important,  as  at 
present  the  river  is  the  most  available  outlet  to  market,  the  only  other  menus  of 
tnosportation  being  the  branch  of  the  Illinois  Central  Kailroad  east  of  Yalla- 
bnsha  River,  which  is  practically  inaccessible  to  planters  ou  the  right  bank,  and 
would  necessitate  a  haul  of  from  5  to  25  miles  through  the  swanix^s  and  across  Yallu- 
bosha  for  those  on  the  left  bank. 


W  15. 

IMPROVEMENT  OF  STEELE'S  liAYOlJ,  MISSISSIPPI. 

Tbis  bayou  has  its  scource  in  Swan  Lake,  Washington  County,  Miss., 
flows  in  a  soutLerlydiiect  ion  parallel  to  the  Mississippi  liiver,  and  enters 
Tazoo  River  about  lli  miles  above  its  month,  and  generally  is  not  navi- 
gable except  when  the  Mississippi  is  high  enough  to  fill  the  lower  por- 
tion with  backwater. 

An  examination  was  made  by  the  United  States  in  188.'3,  but  the  en- 
giDeer  ofiicer  in  chiirge  reported  the  stream  not  worthy  of  improvement 
and  the  work  not  a  public  necessity. 

The  upper  part  of  the  bayou  and  the  lM)rders  of  Lake  Washington 
and  Swan  Lake  furnish  the  products  shipped  through  it.  llie  lower 
part  is  subject  to  overflow  from  backwater,  and  not  much  land  in  the 
vicinity  is  under  cultivation.  The  west  side  of  Lake  Washington  is  not 
far  from  the  Mississippi  liiver,  and  a  branch  of  the  Louisville,  New  Or- 
leans and  Texas  Railroad  extends  from  Greenville  south  to  Glen  Allan, 
near  the  Issaquena  County  line,  whence  it  will  bo  extended  to  the  main 
line  near  EoUing  Fork  this  fall.  This  lies  between  Swan  Lake  inid 
Lake  Washington,  and  will  absorb  much  of  the  carrying  trade  that 
otherwise  would  be  tributary  to  Steele's  Bayou. 

During  1884-'85,  and  the  latter  part  of  1886,  chopping  parties  re- 
moved obstructions  of  snags,  stumps,  leaning  timber,  etc.,  so  far  as  the 
funds  available  would  permit.  Operations  of  the  two  seasons  extended 
from  the  bead  of  Washington  Bayou,  which  connects  Steele's  Bayou 
and  Lake  Washington,  to  the  moitth  of  Steele's  Bayou. 


1 
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Id  February,  1889,  the  steamer  Lctke  W(uhinfftan  was  hired  for  woi 
in  this  stream.  She  left  Yicksburg  February  11,  and  proceeded  a 
stream  to  near  the  mouth  of  Washington  Bayou  (as  far  asr  practicab 
at  the  stage  of  water),  working  back  from  that  point.  The  work  w 
performed  as  thoroughly  as  circumstances  would  permit,  the  boat  b 
ing  compelled  to  drop  down-stream  as  the  water  fell  to  prevent  beii 
caught  iu  the  bayou  without  sufficient  water  on  which  to  retreat.  J 
Eagle  Lake  Bend,  the  fall  began  to  check,  and  from  there  down  to 
miles  above  the  mouth  the  obstructions  were  removed  more  thorough! 
Backwater  from  the  Mississippi  prevented  further  work,  and  the  bo 
was  withdrawn  February  26  until  a  more  favorable  time. 

Overseer  J.  T.  Dorey,  who  superintended  operations,  reported  tl 
i-emoval  of  obstructions  as  follows : 

Stumps  removed  from  channel 1 

hof^  removed  from  chaoDel 

Jams  removed 

Side  jams  removed 

Shore  snafus  cut 

Leaning  trees  cut 3 

Leaning  trees  topped i 

Brush  ami  willows  cut aq.  yds..  4,4 

The  stumps  were  all  large,  measuring  from  2^  to  4  feet  in  diametc 
and  a  fVee  use  of  dynamite  was  required  in  their  removal. 

It  is  proposed  to  resume  this  work  aud  expend  the  available  balan< 
in  removing  obstructions  from  the  lower  part  of  the  bayou  as  soon  i 
practicable. 

If  the  improvement  is  to  be  continued,  I  recommend  that  it  be  doi 
by  chopping  parties  aud  a  small  snag-boat.  The  sum  of  $5,000  cool 
be  spent  to  advantage  in  one  low- water  season  in  clearing  tlie  bayc 
for  high-water  navigation. 

The  former  appropriations  were : 

By  act^  of— 

Jnl.vr>,  1884 12,600.1 

Augustf),  18i<6 2,500.* 

August  ll,18t?8 2,500.1 

Amouut  appropriated  to  June  30, 1889 7,500.) 

Amount  expended  to  June  30,  1889 6,829.: 

Money  statement 

July  1,  1888,  amount  available |300. 

Amount  appropriated  by  act  of  August  11,1888 2,500. 

2,800. 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18:^ 2,130. 

July  1,  1889,  balance  available 670. 


\ 


Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1891      5, 000. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  1867. 


COMMKRCIAL  STATISTICS. 


No  information  in  regard  to  the  commerce  of  this  strt^am  could  be  obtained.  Tl 
only  owner  of  steamers  used  in  this  trade  was  repeatedly  asked  for  such  datft  as! 
could  give,  but  paid  no  attention  to  the  requests. 
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W  i6. 
IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

Xhifi  river  has  itii  source  in  Mud  Lake,  Coaboma  County,  Miss.,  flows 
in  a  southerly  dii-ection,  and  enters  Yazoo  River  about  55  miles  above 
its  mouth.  During  extreme  hi<rh  water  it  is  navigable  to  Clarksdale, 
S80  miles  al)ove  the  mouth.  Faisonia,  114  miles  above  the  moutli,  ordi- 
narily is  considered  the  head  of  navigation^ 

An  exaoiiDation  was  made  by  the  United  States  in  18V8,  and  theiihin 
uloptcHl  for  the  improvement  consisted  in  building  timber  and  brash 
Tiug  dams  to  scour  a  channel  from  3  feet  to  40  inches  deep  at  the  bars, 
and  the  removal  of  snags,  sunken  logs,  and  leaning  timber,  obstruct- 
log  navigation,  at  an  estimated  cost  of  $GG,(K)0. 

Till-  improvement  was  begun  in  1870,  at  which  time  but  one  boat  of 
145  ton**,  and  drawing  18  inches  of  water,  navigated  the  stream.  It  was 
Bavigable  then  about  six  mouths  of  the  year,  but  a  boat  could  not  make 
tbe  trip  under  ten  and  often  fifteen  days.  During  the  past  year  boats 
nil  as  high  as  Williams  Landing,  about  210  miles  above  the  uioutli,  for 
tTo  months,  Faisonia  for  four  mouths,  Johnsonville  for  eight  mctnths, 
and  Vick^s  Landing  the  entire  year.  Tbe  Sunflower  Kiver  Packet 
I'onipany  has  a  regular  weekly  steamer  em  ploy  eil  in  this  trade,  wliith 
nakes  tbe  trip  without  difficulty  in  six  days  at  the  lowest  stages. 
Freight  rateii  ai-e  reiiorted  to  be  40  per  cent  less  than  they  were  belore 
work  com  me  need. 

Id  the  past  fiscal  year  operations  were  not  commenced  until  June  on 
ai-coant  of  unfavorable  stages  of  water.  The  steamer  Addie  E.  Faimn 
was  hired  of  the  Sunflower  River  Packet  Company,  ami  entered  tiie 
rivfT  an<l  began  operations  June  7.  This  boat  continueil  work  bi'low 
Wiiodbuni  until  the  22d,  when,  on  account  of  a  continueil  rise  of  tin* 
lower  river,  she  proceeded  upstream  and  was  employed  abov(^  \Vo()d- 
buiu  the  riMnainder  of  the  month.  The  following  summary  gives  the 
Tork  performed  during  the  mouth: 

Lo-^i  ami  siiajrs  removed  from  channel 110 

Jam*  ivniove«l t{ 

J*:dr  j'liii  TfUioved 1 

Leaning;  trees  cut (J17 

L«-:ir.in;;  ireeH  ;jirdled 'J 

Wing  dams  of  brush  and  logs  were  built  at  tlie  following  shoals: 
Cypress  Bend,  mouth  of  Porter's  Bayou,  and  Pulltight  Har. 

The  result  of  this  work  was  to  render  navigation  sale  and  easy  where 
the  logs  and  jams  were  reraovetl,and  to  increase  tlie(l<*i)th  of  the  chan- 
nel from  18  to  20  inches  where  the  dams  were  built. 

Shcmhl  the  stage  of  water  be  favorable,  the  steamer  will  continue 
tbis  work  until  the  appropriation  is  expended,  which  prol)ably  will  Ix* 
l)eton*  August  1.  Owing  to  sliding  and  caving  banks  ami  Ibinialion 
of  new  bars,  the  improvement  is  not  permanent,  and  the  sum  or.'i<10.0U0 
j'iinld  be  .s[)ent  to  great  advantage  in  a  single  season  in  removing  logs 
fnjin  the  channel,  building  wing  dams,  and  cutting  leaning  limber. 
Two  parties  should  be  worked  under  a  8Ui»erinten(lent  who  has  had 
experience  in  this  kind  of  work  and  in  handling  ex])losives.  The  ])eo- 
pie  engaged  in  business  on  this  river  want  immediate  relief  and  work 
ot  a  more  lasting  character  than  that  of  the  i)ast.  Meither  can  be  had 
with  small  appropriations. 

E^G  89 102 


I»3L%    aspoaT  of  xhr  cmxF  of  EsreDZEn^  u.  &  abut. 

The  tbraer  ApproonAdoiifl  w«re: 

By  jcta  'jf — 

3Lirrii  :.  l-iT} _ 180,000.00 

J^mU.  I.r!:4) — 8,0ua00 

Kirt:ii  ;.  Lr-l 4,0UU.00 

An^nsr  i  I2« 5,000.00 

Ji.v  7.  I^e* 5,000.00 

Aaiojut  >,  I=stf.. 5.000.00- 

Xi^z  IL  Lra? - 5,000.00 


Jjnoaa.:  AporT]pr:;ir«!il  so  Jane  3U,  I2«69 58,000.00 

Anioaa:  •?XT)t»a«iei£  ^o'Jine  ».  lar^ ..     50,M3l73 


The  brJize  ot  :'ae  G^wr^i;!  PaeifLe  Baflwmy  acron  this  river  uear 

John:^:>nviL:e,  Muij«..  Aarhorized  by  acts  of  Mwrii  ^  1887,  and  April  2, 
ISdi^.  v<k«  oompleceil  in  Mikrch.  1889,  in  accotdanee  with  plana  approved 
by  the  Seoretiry  of  Wat. 

Momeif  4tatewiiemL 

Amoant  appp)priac<Hi  bf  ikcz  of  AagiLfC  11.  Ijti6 $5,000.00 

Jaly  1.  l9?9.  amoans  expanded  during  diw«I  jear,  czcIoKTe  of  UaUlitiet 

oatitrandinj  Jnij  I,  Irce 3,343.73 

Jalr  1.  IttO,  balanc«  available l,756k.S7 

JArnonr^r  '-^tim;&ceti;  re«iaire«l  for  compI«*tioa  of  exutinc pn^^et  .......  14,000.00 

A  ai<^» n  ri  t  c  ha:  eaa  b«  proficabl j  expeihi^  in  tbscal  Temr enduig /one  30, 1801  10, 000. 00 
I  <^l^!D:I::^U  ki  compliacce  with  reqalremeiLtt  of  acctiooo  X  of  xiTor  mod 
(^    harbor  airu  of  1^^  and  1^67. 


coaoixBciAL  aTATxsnoi^ 

Th«:  Snn flower  Eiver  packet  steamer  of  :341  tons,  and  dimwinc  16  iacbos  light  and 
1  f^':t  \fttn\*:f\,  made  5'J  ronnd  trips  in  this  stream  doring  the  fiscAl  year.  Independent 
(^tf•iln^*:r'^  aUo  made  occasional  trips. 

'Ihf  following  down  freights  were  reported  by  the  Sunflower  BiTer  Packet  Com- 

ffi*ny : 

Coifon bales..  16,000     Staves number.,  28,000 

i^.'otron  ie«rd tons..  6,0tK)     Wood cords..  1,400 

Ffi'I's ponnrls..  1,40<)  Logs  (rafted  timber)  ..number..  2,000 

r;ittl*^ head..  -200     Corn barrels..  1,400 

Un^z'^ <lo 40*)     Potatoes do 1,000 

Hf4u\-(:(ftv>u sacks..  iM,000  i  Poultry dozen..  200 

Hf^  II  rri  rr»:i;;htH  of  general  merchandise  and  plantation  supplies.    Estimated  value, 

Th<?  fttiiiiat«?d  value  of  the  commerce  of  the  stream  at  the  present  time  is  givi  n  at 

Thf.  liHiount  of  cotton  reported  by  the  Vicksburg  Cotton  Exchange  as  received 
from  SiinHowiT  ICi  ver  was  5,9U4  bales.  The  Yazoo  City  Exchange  reports  1,361  bales 
n'ceivfrd  at  tiiat  place. 


W  17. 

IMPROVKMKNT  OF  BIG  HATCHEE  BIVEB,  TENNESSEE. 

TliJH  I'ivoT  liaH  itH  ROiircc  in  northcru  MisHissippi,  flows  in  a  north- 
w(*Ht(^r1y  iiTid  then  weHterly  direction,  tbrough  the  most  productive  re- 
gion of' WoHt  TenneHHee,  and  enters  Mississippi  liiver  about  50  miles 
Hbov*>  MeniphiH. 

An  examination  was  made  by  tbe  United  States  in  1879,  and  the  proj- 
ect bused  thereon  contemplates  tbe  removal  of  logs,  snags,  leaning  tini- 
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ber,  etc,  obBtmcting  navigation  from  Bolivar,  Tenn.,  to  the  month,  a 
distance  estimated  at  240  miles.  This  would  render  the  river  naviga- 
ble for  light-draught  boats  throughout  the  year?  The  original  estimate 
of  006t  of  this  work  was  $30,000,  but  this  was  based  upon  a  plan  of 
iNir  inooths'  work  in  1880,  at  $15,000,  three  months  in  1881,  at  $10,000, 
and  two  months  in  1882,  at  $5,000.  In  place  of  this  appropriations 
iggregating  $27,000  have  been  made  at  irregular  intervals,  scattered 
over  a  i^eriod  of  nine  years,  increasing  the  cost  and  lessening  the  utility 
of  the  work  done.  In  view  of  the  present  method  of  making  appropria- 
tionB  it  is  impossible  to  give  any  definite  estimate  for  this  class  of  work, 
as  new  obstmctions  are  added  from  time  to  time  by  the  leaning  timber 
and  logs  and  snags  bronght  into  the  stream  by  each  flood. 

The  work  of  improvement  was  begun  in  1880,  and  continued  in  1881, 
18S2,  18S4,  and  1886-'87.  Before  its  commencement  navigation  was  al- 
most entirely  suspended  by  the  obstructions.  Now  it  is  navigable 
about  seven  months  of  the  year,  and  the  work  has  benefited  commerce 
in  allowing  shipments  by  river  where  railroads  monopolized  the  trade 
before. 

The  last  work  was  performed  in  June,  1887,  and  suspended  at  Eialto, 
about  60  miles  above  the  mouth.  In  April,  1889,  a  chopping  party  was 
organized  at  Kialto  under  overseer  J.  T.  Dorey,  commenced  operations 
April  5,  and  continued  untilJnnel4,  when  work  was  suspended  by  high 
water,  and  the  party  disbanded.  This  work  continued  from  KiaUo  up- 
stream, about  55  miles,  to  a  point  2  miles  above  the  Louisville  and  Nash- 
Tille  Railroad  Bridge.  The  leaning  timber  felled  was  cut  into  short 
lengths  and  hauled  out  on  the  banks  to  dry  and  float  off  during  high 
water. 
The  following  obstructions  were  removed : 


% 


Logs  and  snags  from  channel 1,069 

Stami>8 3;J9 

Side  jams.... 27 

Shore  Knags 818 

LeaDing  tn-ea 1,012 

Leaning  trees  topi>ed 12 

Leaning  trees  ginlled 1,729 

Sqaare  jards  of  brash  cut 4,t)84 

As  soon  as  the  snag-boat  stops  work  in  Forked  Deer  River  it  is  in- 
tended to  tow  it  into  this  stream  and  apply  the  available  balance  towards 
the  removal  of  snags  and  logs  from  the  channel.  The  entire  amount 
probably  will  l)e  expended  by  October,  1889. 

This  snag  boat  was  constructed  from  a  pile-driver  barge  borrowed 
from  Captain  Leach,  Corps  of  Engineers,  for  use  in  this  and  Forked 
Deer  Kiver.  It  is  supplied  with  steam-power,  quarters  for  crew,  etc, 
and  by  erecting  a  pair  of  shears  and  making  a  few  minor  repairs  the 
<^o»it  of  the  purchase  or  hire  of  a  boat  was  saved.  It  answers  the  pur- 
pose admirably,  but  should  it  be  needed  for  work  on  the  Mississippi  a 
dat'boat,  with  necessary  appliances  for  pulling  snags  and  logs  buried 
in  the  channel,  will  be  required.  The^ removal  of  these  obstructions 
will  enable  the  current  to  wash  out  and  deepen  the  channel  at  sboal 
places,  and  probably  lengthen  the  navigable  season  at  least  two  to  three 
months.  Steam-boat  men  and  others  interested  in  navigation  of  this 
stream  urge  this  method  of  improvement,  stating  that  if  the  snags  are 
removed  thoroughly  3  feet  of  water  at  the  lowest  stages,  or  navigation 
for  light-draught  steamboats  the  entire  year,  will  be  obtained.  Were 
this  done,  there  is  little  doubt  that  the  commerce  will  be  much  increased 
and  freight  rates  reduced. 
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W  x8. 
mPBOVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Hain  Forked  Deer  River,  24  miles  loDg,  is  formed  by  the  couflaence 
the  Korth  and  Soath  Forks  aboat  9  miles  below  Dyernbargh,  flows 
m  geoeral  soatbwesterly  direction,  enters  Obion  River  4  miles  above 
moathy  and  tbns  finds  an  outlet  to  the  Mississippi.  The  month  of  the 
was  formerly  at  Ashport,  on  the  Mississippi  River,  bnt  about  50 
aico  the  State  cnt  a  canal  through  to  the  Mississippi  (now  Obion 
iTor)  to  shorten  the  course. 

The  old  channel  is  now  blocked  np  with  drift.  North  Fork  is  formed 
r  aeveral  smaller  streams  near  Trenton,  in  Gibson  County,  flows  in  a 
eaterly  direction  to  Dyersburgh,  and  thence  southwesterly.  South 
«rk  heads  in  McNairy  and  Henderson  counties,  and  flows  in  a  general 
>rth westerly  direction  to  its  junction  with  North  Fork. 
Examinations  were  made  by  the  United  States  in  1874,  1880,  and 
S87,  and  the  project,  based  upon  the  two  latter,  contemplated  the  re- 
loval  of  snags,  logs,  leaning  timber,  etc.,  to  improve  navigation  in 
oath  Fork  below  Jackson,  in  North  Fork  l)elow  Dyersburgh,  and  in 
lemain  river.  The  estimated  cost  for  South  Fork  was  $19,250,  and 
>r  North  Fork  and  main  river,  $11,500.  These  estimates  were  based 
pon  plana  for  a  single  season's  work,  and  as  new  obstructions  are  added 
x)m  time  to  time  it  is  probable  that  the  cost  will  be  increased. 
All  appropriations  prior  to  the  act  of  1888  were  for  the  improrement 
r  South  Fork  alone.  The  removal  of  obstructions  from  this  branch  of 
He  river  was  begun  in  1883  and  continued  in  1884  and  1886-'87,  $10,000 
aving  been  expended  to  June  30, 1888.  The  commerce  consists  chiefly 
r staves  and  lumber,  brought  out  on  flat-boats,  and  saw-logs,  raited  to 
larket.  Before  the  improvement  commenced,  about  one  boat  in  three 
as  lost  by  reason  of  the  obstructions.  Now  they  make  the  trip  with 
>mparative  safety  and  at  a  cost  of  from  $200  to  $300  less  than  in  former 
nies. 

The  river  and  harbor  act  of  August  11, 1888,  made  a  general  appro- 
riatioD  for  improving  Forked  Deer  River,  with  designated  amounts  to 
.^  applied  to  each  branch,  as  follows: 

»nth  Fork $2,500 

drtbFork  below  Dyersbnrgb 4,500 

ain  river  below 2,500 

Operations  of  the  past  fiscal  year  have  been  carried  on  under  the  su- 
?rintendence  of  J.  T.  Dorey,  and  were  as  follows: 
A  boat  with  steam-power  being  necessary  for  removal  of  obstructions 
the  channel,  a  pile-driver  barge,  supplied  with  engine,  quarters  for 
ew,  etc.,  was  borrowed  in  October  from  Captain  Leach,  Corps  of  En- 
neers,  and  by  fitting  up  shears  and  making  some  minor  repairs,  the 
»st  of  purchase  or  hire  was  saved  to  the  improvement.  This  snag- 
>at  was  propelled  by  hand,  and  has  been  used  to  advantage  in  all 
iree  branches  of  this  stream. 

SOUTH  FOBK. 

A  chopping  party  commenced  operations  in  this  fork  early  in  Decem- 

^r,  near  the  brush-dam  below  Bell's  Depot,  where  work  was  suspended 

1887.    By  means  of  explosives  a  channel  100  feet  wide  was  cleared 
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Qg  obetracdons  have  been  removed  &om  Korth  Fork  dar- 
i.om 


ppod ai 

v»  cleared  from  banks »q.  jda..      9iB 

m-boat  from  cbannel  below  Djeraborgh  LandiDg) 1 

SLATS   BITES. 

ver  barge  borrowed  of  Captain  Leach  was  towed  to  the 
OB  Eiver  October  25.  From  there  ap  to  Forked  Deer 
9)  the  boat  was  propelled  by  the  crew,  and  the  work  of 
anliDg  miichiuery,  etc.,  began  at  once.  These  were  com- 
ber 10,  and  the  boat  was  worked  np  to  loouth  of  Xorth  Fork, 
e  November  22,  Coatiniied  high  water  prevented  further 
lue  10,  at  which  date  the  siiag-boat  reminied  operaiions, 
rDpted  by  another  rise  June  23. 
Qg  obstmctiona  were  removed  in  November  and  Jane : 

TO 


pped 89 

rdled 174 

«m  banks sq.  yds..       MO 

ts  expended  dnrmg  the  year  are  as  follows : 

J2.S00.0O 

w  DveiBbarsh 3,*i3L85 

1.816.36 

7,979.81 

«s  available  for  North  Fork  and  the  main  river  will  be 
ntluuing  the  removal  of  obstructions  during  the  preaeot 
sou,  and  will  be  expended  by  the  middle  of  September. 

is  obstructed  by  numerous  bridges  without  draws,  here- 
d,  which  render  steam-tmat  navigation  impracticable. 
3  carried  on  by  dat-boats  and  barges,  and  for  the  present 

funds  are  required  for  further  improvement.  The  work 
ar  has  put  North  Fork  in  fairly  good  navigable  condition, 
further  shonld  be  reqnired  in  it  for  several  years,  or  at 
)  main  river  has  been  put  in  equally  good  condition.  Fbr 
pose  $5,000  can  be  expended  profitably  in  the  fiscal  year 
JO.  1891. 

appropriations  were : 

ea $3,000.00 

8,000.00 

m. 6,000.00 

SaS 9,600.00 

ppropriated  to  Jnne  30, 1888 19,600.00 

(peDd«d  to  June  30,  1888 17,979.21 

Money  statement. 

-iatedbyactof  Anfnut  11, 1888 19,600.00 

OQDt  expended  dariog  fiscal  jear,  esolDsiTa  of  UabllitJea 

nly  I.ISB 7,979,21 

anoe  available 1,690 


2  4    ?.7.?>?-7  jt  tee  cetes  or  tsgtszers.  r.  $.  abmt. 


^  ..-:-.   --,i:   i-_V;r:i-^V:T*iT*^2«icisS«a:T*»r  ending  Jane  »,ld9i    t5,000.M 

~  .   1  : V*.  .1  :   z.: '  J*^ •.*  "■^•i  ;ir*  niqrinflM^ifi  W  sections  2 of  riTer and 
/      •..*:•.■  ."  ^ti-  :f  l-fcrl  kr^  i?«rr. 


OOXIKZBCIAZ.  STATISTICS. 

??■  -.-i  F:rJ:  iri*  r*;-:.r:*d  r^vLr**-:*  AV^aT  four  aoiiih^  for  the  past  fiscal  year, 

-.::-:  :r  ;*   nrrleti  o-  c::r.-g  Lizb  c:a£«s  c.r.:j.  asd  eosaista  cbiefljr  of  atavet  and 

:_  -:     r    -jL:  c.:  c:.  -^arzw  a:*c  r^i:*  .f  Ir-is^    Xo  infonnaiion  aa  to  qnantitki 


^  ■ 


1  I-  .:'■:  -^^i  i^T.z^V.r  '•:  D.T*r5*'«-r;:h  •■rt'ire».-a  foiir  and  ^Te  months  only,  ths 

-: ,  ■.  1  -:::.-  .::  \'zi  —,  k:  -.  r.vcr  LavLc  i>reTex:T«d  bi«ats  mnning  longer.    Ona 

'■-*..  -:-j-^-  -.  i:  .-.f  i'l-c,-":  7^  :;ij.  cri-s^ii:^  It  ic.bc*  li^hi  and  4  feet  loaded,  mada 

•Tf-  :•;.  :   :-  .  ::-.:.-  r-r-.ir**-  M^=rh>  ai  '/i'verst  nrih.  and  tow-boats  with  bargee, 

j-.:--il  Tr  :•*  :•:  E»jf"r^'.-.rji..  :■■::  zo  die-iinite  information  of  qaantities 

•  :  :r  -  _  .--  -rr:-I  .  .1 ;  'zmt  oV.i;-e*i.  I'vcrr-^-sr^h  :*  a  town  of  bbont  ;i,OOU  inhabit- 
..'-'•  -  .  ?  "r. '.  -r : . !  ; :^ re  I'^'i  xozit^.  «d t  .  z: i '.  I  s.  p l^nii<g-ni il ] .  door-mill,  oil-mill,  maehine- 
?..    '  -.  .       •  ::•  :jt.'.:rr.  an  i  3  ccfn  c-"2:pre:aft  now  bnilding. 

1 ..-      -L-:--  •.  f  :h>  p  1;^-:?  f:>r  tbe  l<f  il  Te;4r  as  reported  by  the  town  officials,  wai 

•  !  - h:i'^..  -X.  •'•'•'     H;"»p9 head..  5,000 

•  :••   •   --- : :•-:.*..  .".  nO  Slaves nnmber..  6,200,000 

».    *■«.  .— •           V-arrrN..  1.  •>;■.•  Lan.ber feetB.  M..  7,000,000 

'     ■•   :.-v  -  .  :.-•  ..1 r.'i-s..  ^a  Com bnahela..        20,000 

»■-••--    l:raii..  -2. '.VO  Tobacco hogaheada..            500 

I :.  -  '.  - '  ..  1  :..:!:  u-I  ar..i  rivrr  freigliti,  and  they  estimated  that  about  one- 

■   .  r.-'         :.  ■   .»     vv  v.;^*  rL-TC-r.!  '  v  liver.    My  assistant  regards  these  estimates  as 

ij-  .     ]: .  :r]    r:*  !'.vi:  ■:   r.z^  !:.•-  i::::»>  the  steam-boat  was  able  tomu  over  4,000 

;!•  -  r  '  :-  '.vx«  -'Lir-T-  '.  i."  r.i--*  a<  low  as  60  cents  a  bale.  Of  this  quantity  the 
■•■ .  •  ..rr.i- 1  .1-  •  -.:  r .  ■  ;'•. ;;:. '.  tl..:  r  i:!rua«'i  the  nrmalDdt-r.  As  soon  as  the  steamer 
-•";«:•*  '1  t::.:.'.-:-z.  'l.r  r.i.ir-  jl'\  r-^:::.r«l  it*  fonuer  rate  of  ^1.45  per  bale. 

Ma!:i  rlvi  r  ha*  l"'.  iLr*.'-  !  ir.'l.'j^'?  fr":ii  tbe  jnnction  of  the  forks  to  its  month,  and 
io  ot*  J!iiporta:j04:  o:.ly  as-  au  ol;:!<^:  lor  the  trade  from  above.  Dnring  the  year  aboaK 
ISO.OijiJ  stave-),  •2.'.^■C•  sa^-loj:s.  and  4'>j  cords  of  wood  were  bronght  out. 


Wxg. 

WATER  GAUGES  OX  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIB- 
UTARIES. 

Tliese  K^iiges  were  established  ander  joint  resolation  of  Congress, 
approved  February  21,  1871  (section  5252,  Bevised  Statutes),  reading  as 
follows : 

lUiHoUid  Iff  ihi'  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
(MiignfH  aftnembledf  Tliat  the  Secretary  of  War  be,  and  is  hereby  authorized  and  di- 
]'i'ct<:(l  to  liavi'  uatj.T-^aiif^csrstabliHbed  and  daily  observations  made  of  the  rise  and 
falJ  of  tilt'  Lo\v<'r  Mishmsippi  RiviT  aud  its  chief  tributnrieci,  at  or  in  vicinity  of  St. 
i^oiiis,  Cairo,  Monipbis,  Helctia,  Napoleon,  Providence,  Vicksburg,  Red  River  Land- 
in;;,  Jiaton  Itou;;'*,  aud  Carrollton,  on  the  Missis.'iippi.  between  the  month  of  the  Mis- 
hoiiii  and  tlir  Guirof  Mi'xicn,  and  at  or  in  vicinity  of  Fort  Leavenworth,  on  the  Mis- 
Hoiiii;  Itock  Is]an<l,  on  the  Upper  Mississippi;  Iiouisville,  on  the  Ohio;  Florence,  on 
llm  T('nn«'ss((' ;  Ja<>ksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas  ;  and 
Alexandria,  on  t lie  Hod  Kiv«T ;  and  snch  other  points  as  tbe  Secretary  of  War  may 
<lriMM  advinald*-;  ilie  rxponditnro  for  the  samo  to  bo  made  from  the  appropriation  for 
till'  iin]H-ov«'iiieiit  ot'rivpTH  an<I  harbors:  Provided^  That  the  annual  cost  of  the  obser- 
vations hiiall  uul  I'xc'cd  tlie  snin  of  live  thousand  dollars  per  annnni. 

Tlui  Kp(»c,i;il  objects  for  which  the  gau{;es  were  designed  were  to  se- 
<'4irr  inroriuat  ion  from  continuous  records,  with  a  view  to  reclaiming 
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Ike  alluvial  basin  of  tbe  Mississippi  from  overflow,  and  to  give  reliable 
leporta  for  the  beueiit  of  river  men  and  planters. 

The  ganges  were  established  by  Maj.  William  E.  Merrill,  Cor)>s  of 
Bagineeriji,  during  the  latter  part  of  1871,  except  that  at  ('arrollton,  es- 
tablished in  January,  1872.  The  resolution  of  C<;ngro8s  called  for  sev- 
Hiteeu  gauges,  but  nineteen  were  actually  establisbed ;  an  extra  one 
Bt  Louisville,  as  gauges  were  required  both  at  the  bead  and  foot  of  the 
fellBt  and  one  at  Natchez,  Miss.,  which  was  si)ecially  requested  by  the 
river  interest.  Another  change  from  the  designated  localities  was  the 
cstabliahment  of  a  gaoge  at  the  month  of  White  River  instead  of  Nai)0- 
koo,  tbe  reason  for  the  change  being  that  half  of  Napoleon  had  then 
been  washed  away  (since  all  destroyed),  including  all  the  old  bench- 
■arka,  and  the  month  of  W^hite  Kiver  was  considered  the  most  desir- 
able point  in  that  vicinity  and  of  greatest  convenience  to  the  steam- 
boat interest. 

An  additional  gauge  was  established  by  Major  Merrill  at  Nashville, 
Tenu.,  on  the  Cumberland  Itiver,  in  August,  1873. 

The  gauge  at  Bock  Island,  III.,  was  discontinued  by  Ca])tain  Ben- 
jaurd  April  3(),  1879,  for  the  reason  that  the  appropriation  pertaiued 
more  particularly  to  the  Lower  Mississippi  and  its  tributaries,  and  ob- 
servations so  far  north  were  not  needed. 

The  old  gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  Novem- 
ber 30,  1886,  and  the  one  belonging  to  the  Missouri  Kiver  Commission 
used  in  its  place,  payment  for  observations  being  made  by  this  ollice, 
and  the  insiiection  and  re])air8  continued  by  the  Commission. 

In  1881  bulletin-boards  were  erected  i\l  all  stations  on  the  Miississippi, 
and  one  at  Alexandria,  on  lied  Biver,  in  1887,  for  the  purpose  of  giving 
to  steam-boats  the  stage  of  .water  at  each  reading.  A  full  description 
of  these  bulletins  will  be  found  in  the  Report  for  1881. 

To  secure  greater  uniformity  and  accuracy  the  gauges  have  been  read 
and  bulletins  changed  at  8  a.  m.  and  4  p.  m.  daily  since  February  1, 
1S87;  formerly  they  were  read  at  8  a.  m.  only. 

The  ganges  are  used  by  the  Signal  Service  at  the  following  stations: 
St.  Louis,  Mo.;  Nashville,  Tenn.;  Cairo,  111.;  Memphis,  Tenn.;  Helena, 
Ark.;  Yicksburg,  Miss.,  and  Alexandria,  La. 
The  following  is  a  list  of  the  appropriations  made  for  this  work: 

Allotments  from  general  appropriations  for  examinations,  Hnrveys,  and  contingencies 
of  rivers  and  harbors: 

Bv  acts  of— 

March  3, 1871 §5,000.00 

June  10,  1872 5,000.00 

March  3,  \8TS 5,000.00 

June  2:),  1874 , 5,0(M>.00 

March  3,  1'575 5,000.00 

.Specific  appropriations  in  river  and  harbor  acts: 

Aniniftt  14,  1876 5,(X)0.(0 

June  18,  le78    5,000.00 

March  3,  1*^79 5,000.00 

June  14.  1»30 5,(:0(J.(M) 

March  3,  18«1 5,000.(K) 

AognBt2,  188-i 5,000.00 

E^Aciencv  appropriation : 

March  12,  I8b4 J,  100. 00 

Specific  appropriations  in  river  and  harbor  acts : 

Julys,  18H4 5,000.00 

August  5,  1886 5,000.00 

August  11,  1888 8,700.00 

Amount  appropriated  to  June  30,  1889 75,800.00 

Amoont  expended  to  June  30, 1889 74,233.71 


GEXEERS,  U.  S.  ARMY. 

...  :--\  i:;:-::  ri-i-.c*!  *9,6i)0,  bat  an  allotment  of 
>-^'.-..-i  rr  :!*.  1>S>.  :o  Maj.  Charles  J.  Allen,  Corps  of 
in--.  -  T-7.1  >-;_ i-r»f {n»*c:  ot  this  act  in  the  paragraph 
^t;  ^.it^TA:.c^>^  ot  the  Mississippi,  which  di- 
~  c  •U'rcLld  '••*-aa»e  snch  ganji^iugs  to  be 
.  :.■  ;i^  Mti  Aziitl  o^-enition  of  said  reservoirs 
'x*r  :>»:^.irAe  dt  that  |M)iut,  the  cost  of 
-   ur  ui^::i*  iccc-^pridrion  for  gauging  the  waters 

- u:    i.'s^f-.-^i"  'JQ*^  "Trre  ccixtiuaed  at  all  the  stations. 

^-  *u:  ::r-  i^i"^  "rti^a  famished  the  Secretary  of  the 

.::  n.>*ui.i:.  .-ni  ^  wct  of  the  Carrollton  recoitl  has 

^:  -a^ntr^r  ^u  S>c:h  Pass  of  the  Mississippi 


-  --  •  f*..-?  >c**c«i?  x'it  en  tb£  aocnracy  of  the  read- 

:^\C'  '•  s.r' ci   t  *!•*  rkc^v*.  which  should  be  checked 

-  ■  -^       :-s-*  •i.-^»r-i  ':«*!:^*hrs.  AS  even  those  called  per- 

:..  -»  ■:    i-;.-::   :ir  >:u:*ral ilitv  of  the  banks.    An 

:  ..» ■  X  •'  \iL   .r'V  TJiir  2»r-.4r:v  everv  month,  with  level 

•  •  -     r  :..::i:c  r^r.LLTs.  :z:  a5  the  amount  applicable 

-     -     .   -.::.:-    :.  :  r^  is.  iA^L"i-.tZL  engineer  continuously, 

--  --  V-T.'   ...en  n:^?«<oii  hds  established  additional 

-        :  >    i:    :»f  r.i^'  rv^r  iz^  rnbntaries,  inspections 

:  >~.- :■:- ■:;  :^«r  expenses  between  this  office 

:  >,T":C5  ;g  \z*t  3Ii9SL!s*ippi  River.    As  soon  as 

**sN;Cr  ;i  rie  irc:  :•:  Au^>r  II,  ISSS.  Asst.  Eu^j. 

:r  -.:»:   >:^r::Ary  oi  the  Commission)  was 

^i  :rrs*  ::•:  :z.>r^^.'no:i  or  impairs  having  been 

^^'         '^r.io*  -    -"'-wk  of  funds.    The  folio wint: 

■  * 

."■'     >Irz:72:**Tran.:  ^27th)  Helena, 
.•."..,.    .'-i  Ti    L  ::Le  Rvk.  Ark. 

y.    ::.  Ari. :   oth' Vicksburg,  Miss.: 

y..:wce-^  M:sj. :  .9th)  Re*!   River 

:.     :::.  :.i. .    :::2    Cam  llrou.  La. :  (13tli) 

>   *         :.    Vt:.:    l>:-:i    Louisville,  Kv.,  ami 

,   -  '■  .     i  :1  . :.-.  Ij^kc  Frovideut^e,  Red  RiviT 

-.r;     -.1  >rl  ?o  :Ar  .is  pnicticiible  at  the 

.   ..  ". ,:?  1.     The  gauge  at  Flon^m-e 

-  -  ..  .       :  -.  >  .:r..sV*t-  to  reach  that  point  on 

.'.    ■  <  '':-::.  t\.>:iUi:  bv  reason  of  vellow 
>  >  ^  -   . -.  >'.:.  '. '..-rk's  servitvs  have  been  re- 

N   .    .^.   .lo  5^vrtrary  01  the  Commission. 

=  ^     ^     .  .  V       vv     >.>.■.:  C/r.  :.i:u  Kingman  to  allow  As- 

^  "'         *  • .    >  :v^      >  vv  •     ■  c   ..;  ■  -ircs  ::i:der  my  charge  from  time 

'  •  '•     ^       '»  V      '  ■.    v  >v  .'A\;  ..v:v  !  :>  o:her  duties,  and  the  follow- 

::  -  .  ..V-.     ct:.j:>vtv'Uti  .r\.  :v;'..-v^i  ly  1;:::  liiiriug  the  yi»an 

'  .;  —  "'•■    l^il  K-.\**.   I  a:u:  r.c.  1,1..  caugo  rebuilt  and  bulletin 

/:-»,,::..__  7fh  Na.vho..  M;ss. :  ^8:h^  Rod  River  Landing,  La.; 
^l-^  •  A-ixaTnli:.j.  La..  i:.;uco  rebuilt  nvm  -0  unn  mark  to  37-foot 
n.ii.;:  jn:!;  IJaton  Kongo,  La.,  gauge  ivbuilr  fnnu  30.4-f«H)t  mark  to 
4n  iniu  niaik:  i^-jrli-  Carrollton,  La.,  gauge  reouilt  from  zero  to  high- 
waier  mark. 

Mr.  Ewens  was  formerly  employed  under  the  seeretarv  of  the  Missis- 
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• 

■^i  BiTer  Commission  and  by  me  on  this  work,  aud  is  well  acquainted 
vitti  all  the  gauges,  bench-marks,  etc.  I  am  well  satisfied  with  the 
vay  he  performs  the  duties  of  inspection,  and  have  arranged  for  him  to 
Tint  all  the  gauges  and  put  them  in  thorough  repair.  This  should  be 
done  at  low  stages,  and  as  the  Mississippi  and  most  of  the  tributaries 
have  Temained  high  it  has  not  been  practicable  at  any  timesince  the  ap; 
propriation  became  available. 

Below  is  given  a  statement  of  expenditures  made  during  the  fiscal 
year: 

Ptoynailt  made  for  lo^pMMt  tfJUcal  jftar  ending  June  20, 1886. 

[AotlioriMd  by  aet  of  AogoBt  U,  1888.1 

Gtage-keeper'a  wages 92,026.27 

Office  expoiaes 150.00 

Mileage 35.20 

SemoTing  eediment  depoetts  from  gaoge  at  Baton  Ronffe^  La 22. 70 

Pmpnenle  made  for  eg^pemeee  efjieeal  year  ending  June  30, 1889. 

Oaage-keeper'B  wages 3,180.00 

Piqr  of  inspector 250.00 

TraTcling  expenses 207.35 

Office  expenses  and  stationery 592.50 

Field  glass  for  nse  at  Little  iU>ekgange 8.00 

Renaiiaof  gaogesybnlletins^  etc 31.40 

Tefegrams 1.00 

Printing  gauge  records 39.93 

Total  expenditues  during  fiscal  year  ending  Jane  30, 1889 7,144.35 

Had  the  stage  o£  water  been  favorable,  it  is  probable  that  the  availa- 
ble balance  would  have  been  expended  for  repairs  of  gauges  and  bulle- 
tins and  pay  and  traveling  expenses  of  the  inspector. 

From  the  beginning  the  amounts  allotted  for  these  gauges  have  not 
lH*en  sufficient,  as  may  be  seen  by  reference  to  the  early  reports  of 
Major  Merrill.  Although  the  resolution  of  1871  seemed  iiiteudexl  to 
provide  an  annual  appropriation  of  $5,000  (which  was  too  small),  even 
this  amount  has  not  been  available,  as  the  resolution  directed  that  the 
expenditure  should  be  made  from  the  appropriation  for  the  improve- 
ment of  rivers  and  harbors,  which  of  late  years  could  hardly  he  con- 
sidered an  annual  appropriation.  In  1878  observations  had  to  be 
stopped  for  want  of  funds,  but  many  observers  continued  the  readings 
without  compensation.  In  1886,  no  appropriation  bojnp:  made  lor  that 
fiscal  year,  the  Mississippi  Eiver  Commission  paid  tlie  observers  and 
made  necessary  repairs  of  gauges  on  the  Mississippi  to  prevent  suspen- 
sion of  those  important  observations.  In  1884  a  deficiency  appropria- 
tion was  made  for  their  continuance,  and  the  observations  of  the  fiscal 
year  1887-'88  would  have  been  suspended  had  it  not  been  for  the  vol- 
untary action  of  the  observers  reported  last  year. 

Unless  the  records  are  continuous  they  are  of  very  little  use,  and  for 
this  reason  the  act  of  August  11,  1888,  made  permanent  appropriation 
for  the  work  as  follows : 

Sec  6.  That  for  the  purpose  of  Hecaring  the  anintemipted  ganging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  trihntaries  as  provided  for  in  Joint  resolu- 
tion of  the  twenty-first  of  Fchrnary,  eighteen  hundred  and  seventy-one,  upon  the 
application  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized 
to  draw  his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treas- 
ury for  such  sums  as  may  be  necessary  to  do  such  work,  not  to  excoed  in  the  aggre- 
eate  for  each  year  the  amonnt  apppropriated  in  this  act  for  such  purpose  :  Provided^ 
kow^reTf  That  an  itemized  statement^ of  said  expenses  shaU  accompany  the  Annual 
Beport  of  the  Chief  of  Engineers. 


-r-^^*iT!iili*     r   Tlfr  riTlit"  Z^TO^  SO  for  aS 


L".  z  X!*T»,Ti-'E  of 


C4k.r*>dft:aiu. 


.£r-^:i«.lA.  2y»l 


- — -  ^,  -r  -_i.i  rr-nLjir  >.10  frrt  on  the 
.—  -.  •-.-  •!  .-'  i:«r-ii.  Gi":  Irvel  i.t  Biloxi, 
-  ii  ■  !*-ri  LL*-  -  fci  >:.:«rl  au«l  mav  yet 

:^     •    III .--R :*•>::••».  .:->Trrr  «.'o:u mission  lor 

..  -^-^z.  z:i.  -'ri.  k:*:^v  rif  <ipprox\matt 
j..:^-?-  *.:•;  ~r  ii»^^L  ijir  it  Biloxu  Miss.. 

■..  :  ■!-  rf  ~fc~»:<i:f  ?^f  ":b*=-|ran^r  zeros  on 

...  .  -    :...    r*.i^r-*  ":»r  r>:*M:sbeii  on  Beil 

.    ..  j^-L.  ki-i  >i.>r~r7or:.  Lj.    The  cost 

-  ..     :  -  ^ «     kz:i  :ir  A--aal  charore  for 

-    .  .    -  *^  I . 

f5?.600.C»0 

.     ...      ?      .  o, .  I 

r.«)3:?.7i 


:_-v  .     'i^-    •*.: .^ »..;.•• 


l.SiW.?.* 


-.•■•.  y.:>s:-siPPi.  espec- 

-'     ■.::-.    VlrlW    TO  ITS'  IM- 

*  ■         •  • 

^        .      ..  . -.  -.x.'ii  .:.a:i.'n  of  Bo'Tue 

.    ^  »  "..    ..  ,      ^  •  \  :  .\;r.'\^,<,  ^iili  view  to 

^     .   \        •     .    -         .V     :   A:.-:'>:  11.  1>»,  uiakinjj 

•'  -^vN    ^.    \^.x*-r'-  V-^- ^t:  H.  M.  M -.rslV.!.  who  reports  as 

.         ,  ,-.»•.-    u  '""  <•  •.'*•••*.  ^*V.  o>.  Vo^:n  in  :ho  liortb  edge  of 

li..../;-.    .\v.':^x'.  M:vs!  .!;-.>V  >,>•.;.»/ of \lu'  Tal^o  ^V.:oh   torm*  the  water-sheil  be- 
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€011  thin  bayoa  and Haahpockena,  flows  soath  into  Washingtou  Couutyi  and  in  tbe 
ithem  part  of  the  county  tarns  east,  emptyinf^  into  Sanflowor  River.  From  the 
juncture  of  the  prongs  to  the  head  of  the  narrows,  a  distance  variously  eHti muted 
from  35  to  50  miles,  the  bayoa  is  virtaally  a  lake  2CfO  feet  wide  and  20  fVet  deep  ut 
low  water.  The  iMinks  are  low,  bat  seldom  overflow,  except  from  breaks  in  the  Mis- 
Msippi  River  levees,  the  oscillation  from  rain  being  aboat  ti  feet.  At  tbe  head  of  the 
narrowa  there  is  a  raft,  or  Jam,  300  feet  long,  and  2  miles  below  100  feet  long,  uud  oiio 
900  feet  long  a  mile  still  lower  down.  From  the  head  of  the  narrows}  to  the  mouth  of 
Clear  Creek,  the  distance  is  20  miles,  and  the  bayoa  is  from  40  to  75  feet  wide,  and 
from  I  foot  to  6  feet  deep.  The  channel  is  very  crooked,  filled  with  lo^^s  and  dritt 
Jam«,  divided  in  three  places  by  small  tow-heads,  besides  a  chute  leaves  the  bayou  a 
Bile  below  the  head  of  the  narrows  and  retams  about  3  miles  above  the  mouth  of 
Clear  Creek.  The  banks  are  very  low,  composed  of  day  and  subject  to  overflow. 
FYom  1  he  month  of  Clear  Creek  to  the  mouth  of  Boguo  Phalia  is (30  miles,  uud  along  the 
apper  45  miles  the  bayoa  is  wide  and  deep,  but  narrow,  swift,  and  shallow  along  the 
lower  15  miles,  where  it  is  crooked  and  divided  by  small  tow-heads.  The  bnuks  are 
high  and  sandy,  being  above  overflow,  bat  subject  to  caving  where  cleared  of  timber. 
Above  the  narrows  there  is  a  large  amount  of  cleared  laud,  though  a  good  deal  that 
vas  formerly  in  cultivation  wasal^ndoned  during  the  overflow  in  1882,  and  is  just  now 
lieing  reclaimed.  It  is  estimated  that  there  are  4,000  bales  of  cotton  raised  aunnally  in 
this  section  and  now  hauled  to  landings  on  the  Mississippi  River  or  stations  on  the 
Loaisville,  New  Orleans  and  Texas  Railroad,  the  haul  being  from  5  to  20  miles.  The 
country  adjacent  to  the  narrows  is  unimproved,  being  nothing  but  swamps  and  cane- 
brake.  Below  the  narrows  the  land  is  being  rapidly  opened.  Of  tbe  75  or  100  cabins 
on  the  banks,  scarcely  one  is  a  year  old.  The  country  is  being  developed  almost  en* 
tirrly  by  negroes.  One  said  he  could  scarcely  make  a  living  in  the  hills,  while  in 
two  yean  since  he  moved  he  had  cleared  150  acres  of  land  and  bought  and  paid  for 
a  wagon  and  four  mules.  The  Louisville,  Now  Orleans  and  Texas  Railroad  erortses 
the  bayoa  10  mdes  below  the  narrows  and  gradually  diverges  to  the  northeast  and 
ftoathwest.  The  distance  from  the  railroad  to  the  bayou  is,  at  Cleveland,  15  miles; 
Shaw's,  5 miles;  Helm,  1  mile;  Lioland,  G  miles;  Burdette,  4  miles;  Areola,  2  miles. 
From  Shaw's  to  Areola  is  25  miles  by  the  railroad,  and  from  a  point  on  Bogne  Pnalia 
opposite  Areola  to  a  point  opposite  Shaw's  is  (oO  miles  by  the  bayou,  leaving  20  miles 
nt  the  lower  end  and  40  miles  of  the  upper  that  is  not  adjacent  to  the  railroad.  It 
IB  bat  fair  to  say,  however,  that  the  roads  to  the  railroad  become  impaasable  after 
raiui*.  A  wagon  which  had  started  from  the  bayou  one  Saturday  with  a  load  of  cot- 
ton, being  overtaken  by  a  heavy  rain,  had  not  reached  Sbaw's  station,  5  niib^s  away, 
tbe  iollowing  Wednesday,  though  tlio  driver  labored  daily.  The  Georgia  PaciHe 
Railroad  crosses  tbe  bayou  4  miles  below  the  Louisville,  New  Orleans  and  Texas 
<'rr>-*.Hin.£r.  The  bridges  on  both  roads  are  frame  trestles,  with  bents  l*ij  feet  apart. 
The  antliorities  of  Washington  County  are  constructiug  a  pile  bri<lg<*  across  the 
)»:iyo>i  opposite  Areola.  A  small  steam  trading-boat  and  a  boat  with  a  giu  on  board, 
]il.\  above  the  narrows,  but  they  are  the  only  ones  running  on  1  h**.  bayon.  Previous  to 
tht*  bailding  of  the  Louisville,  New  Orleans  and  Texas  Kailroad  and  Georgia  Pacitic 
Railroad  branch,  down  Deer  Creek,  boats  went  up  Bogue  Phalia  to  bringdown  cotton 
hauled  over  from  Deer  Creek  and  to  take  up  supplies  to  the  plan:  crs.  There  is  now  no 
eommerce  on  Bogne  Phalia,  and  no  record  of  former  commerce  isobtaiuablc,  but,  with- 
nut  doubt,  leu  years  hence  there  will  bo  at  least  25,000  bales  of  cotton,  worth  §750, 00<), 
pro- 1  need  annually  on  its  banks.  Below  tbe  narrows  all  leaning  tre<'s,  snags,  and  logs 
i»onld  be  removed  for  $100  a  mile,  or  ^,000.  It  would  cost  each  railroad  $10,000  to 
chunge  their  bridges  to  let  boats  through,  and  Washington  County  nearly  as  iiLueh  for 
its  bridge.  Through  the  narrows  it  would  cost  1^250  a  mile  to  clear  tbe  banks  :in<l  re- 
move The  logs,  jams,  and  snags,  or  $5,000  for  the  reach.  Very  small  boats  eoulil,  with 
•<omi*  trouble  getting  round  the  bends,  then  ply  from  the  time  autumn  rains  begin 
till  late  in  the  spring.  Very  little  is  needed  above  the  narrows,  and  >(1,000  would 
t-lea**  it  all.  To  improve  the  narrows  so  as  to  allow  boats  100  feet  in  leugth,  drawing 
'A  ft-et  water,  to  run,  would  require  the  bayou  to  be  widened  and  straightened,  which 
would  take  a  deal  of  dredging,  for  which  no  estimate  of  cost  can  be  made  without  a 
:*iirvey. 

Id  view  of  the  information  given  above,  I  have  to  report  that,  in  my 
opinion,  Bogue  Phalia  is  not  worthy  of  improvement,  and  the  work  is 
not  a  public  necessity.  No  further  surveys  or  examinations  are  coii- 
Kidered  necessary. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLAKD, 

Captain  of  Enf/hieera, 
Tbe  Ghjlbf  of  Enoineebs,  U.  S.  A. 
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riMM.IMINAJCV    hXAMINATION  OF  BAYOU  DOBCHEAT.  LOUISIAXA,    FROM 

J.AKi:  BlaTt.VLAU  TO  TH£  AESLA^SAS  LAX. 


Umted  Staixs  Exgesteeb  Office 

TicUburs.  3/tM^  February  12.  ldS9. 

Kii: :  1  li;iv«*  tlu^  honor  to  refiort  upon  tbe  pDeliunLarrexaiuiDaiioDof 
liiiynri  DiiM'hi'at.  Innii  Lak<f  Bist«fneau  to  iLe  Arkansas  Ime,  as  provided 
in  iIm-  \.i\\  ol  An^iiht  11,  1888,  making  appropriations  for  rivers  and 
li.iihni  ,.  i  he,  iiavou  was  examined  by  Major  Miller  ip  ldS2,  who  re- 
jHnhd  iliiii  the  sv.st^Mii,  comprising Loggv  Bayon.  Lake Bistenean, and 
liir  l)iiiilti:il,  wiis  *'  navigaliln  at  high  water  for  the  lioats  that  ran  to 
.MiM  \i|>iM  I,  :iim1  was  goo<l  for  aboat  five  months  in  the  year.  Toat- 
h-Ni|ii  In  iiM|M-i)vr  till*  navigation  so  as  to  render  it  good  for  two  more 
.tiiniiili  .  .MMilil  iiivolvi?  an  expense  not  justified  by  the  amount  of  com- 
MHi<  r  Im  iiriiicil/'  and  that  the  stream  was  "not  worthy  of  imiirovement, 
liiii  iiii-  \\niK:i  imlilic,  ni'cessit^'." 

1  hi  ;iri  ui  .Inly  r>,  18S4,  appropriated  $5,000  for  the  improvement  of 
thi  iiiirain,  .\\u\  Taptain  Hrrgland  reported  that  the  result  of  the  ex- 
)MiHhiiii«-  h:i(l  put  ihese  streams  in  ^^fairly  good  condition  for  high- 
w.ihi  ii:i\  ij'jiioii,  whu'li  liiKts  about  six  months  during  the  year.  To 
h  n,"ih«  II  I  hi*  navi^al>h^  season,  dredging  of  bars  and  narrow  places  oc- 
lit  iKiiM  <l  li\  iihth's  wouhl  Im)  necessary.  It  is  doubtful  whether  the  de- 
ni.iiiil  >  III  roiiiiiieri-e  wouhl  justify  the  great  expenditure  necessary  for 
hill  h   Mii|iiii\rin('nt. "     No   rnrtlier  appropriations  have  been   reeom- 

11 h  «l  i«ti  ihiM  MVMteni.    Assistant  Engineer  H.  M.  Marshall  made  an 

r\.iiiiiii.iii«iii  ni  ihn  ha>on  last  November  and  reports  as  follows: 

liii.>i>.iii  ••!  I  III  ii.iNiHi  lirN  uliiiriy  ill  We1)Ht<'r Parish,  and  its  only  tributaries  are 
h.  I.  .'iIk  ml  I  Hi  In  iiiiil  fpiiii;:  liiaiif'lK'H.  Tlic  bayou  is  made  npof  a  saccessiou  of 
III.     ii.ti  I  ii  .  ii  I  .  1 1  mil  :•<!  iii  ;{(M)  iVct.  wide,  10  to  2b  feet  deep,  and  from  a  quarter  to 

I.  ■  I  >ii   .  •  KiiiH  1 1  III  l»\  Miiiiiiiii'r.'iblnMii.'ill  c'huuuels,  varying  in  f«izc  between  a  rill 

•  III.  !■  I II  ill  Mil   liiw  f;i(Hiiiil  ati<l  »  riviilot  that  ispast  fording.     The  channels 

I iiiioii    III  ii  iIm-\  piiiiiii'tiiiH'N  ivjoiii  in  uIuiOHt  diametrically  opposite  courses. 

I  ii.    III.     II.  ••!••  M  Hill  iiiii  i   Irw  nbntniftidiiH  to  contiuQous  navigation,  and  consti- 

iiii.    ii I  .Ml   iiiinliii  iliiM'i.1  iiiilfs  ni  (he. bayou  under  consideration.     Sikes  Lake, 

In    nil iioiii  I.  null  ■•  lirliiw  ihi'Sl:i(i«  lino  iind  having  a  length  of  5  miles,  is  tlio 

Inc.  ii     M..I  w  ill  II I   I  .il.f.  I  nil  liM  liiii;;,  aliont  ri  inlb's  further  down,  is  next  in  size. 

I  In   I.  ...I     .•!  Mil   i.ii  .  I  .III lii.ill.v  lii^li,  (hiMigh  subject  to  overflow,  the  hilis  com- 

III  i<>  ill.  i>  I  -xi  I'll  III.  wf  I  iiiil.v  111  Wullaco  Kerry  on  Wallace  Lake,  and  on  the  east 
iir  M  II.  I  r..iiii,  I 'null  liiliiixi*  Sliiiili'ii.  'I'lMMiverflowed  bottom  is  every  where  alHJUt 
,1  nil  .  I.I.  1.  I  -.III  Mil  l.il.i  1  ihi' baiikN  aro  low  and  iU-dofinod,  overgrown  with 
ii..      II.. I  I.II  I..    .   Mill     iiiijiii   III  ill  r|i  nvnllow.    Tbe  nuiiiorous  channels  are  filled 

Will.  I ill-Ill   I  ■  nil  I  Mil  iNi iM  liifs  wliieb  grow  iininediatoly  in  the  beds.     Be- 

lii\  .Mili>  i'  I'l.iiii  ii.i  '.  null  1  III!'  (iii-M  anil  rvprenN  knees  completely  obstr  acted  the 
|..i     I'.  ..I  I  Mil  IIIII. ill  1 1, 1  If. in,  .Mill  III  III  liiT  places  over  shorter  reaches  the  boata  had 

III  III  .iiiiiiilt I.  III.  III. i"i^  III  until  Im  in;;  1  leri-  abovo  minimum.    The  fall  is  small. 

Hill  II. I  I  |..  Ill  I  III  Mil  iiihil  liirii  iiirr.  mill  rnurriit rated  eutin^ly  between  the  lakes, 
li  Mm  w.iiii  w  .1 II  iiniiiii  il  In  nun  Iiiiiiiirl,  liiMiN  would  have  no  trouble  in  going  above 
wIm-immi  ilir\  iniilil /M  I  I  ii  M  III  I  i^l  I'll  I'm  III .  Tli(M)Neillat  jou  is  about  15  feet  and  the 
lij"li  w  .-iiri  III  I  luil  r  \  iriiil-.  nvi  r  I  wo  In  live  iiioiiiliH  in  Ii  Ye;tr. 

III  1  ...>  iln  Si:tii  ni  l.niiiiiiaiia  luhl  lln'  Immiii  examined  by  its  engineer  board,  and 
.'i|i|ii iiiii  i.ih'il  >>'.('*"'.  wliii'li  \\ iiH  i>\|iiMiileil  ill  rli'iiriiig nut  the  lower  15  miles. 

Ii  im.i\  III  ill   inff-M'-it  inUiiiiw  ilial  (In*  iiiiiiin  wan  oi igiiially  Dorchite. 

Ill  I  -".  M.iji'i  Milli  r.  r.  .*^.  Aiiiiyjiiiil  an  i'xaiiiiiiatioii  niadeof  LoggyBa^oo,  Lake 
li;  ii  iiran.  :iii(l  ih;il  pail  nt'  Dnielieal  t'loiii  Lake  nJNteui'au  to  MurroU's  Point,  about 
17  inilr^,  wliiili  jiniiM  \\  as  al  \va\  s  rniiMidorrfl  (lii>  lieatl  of  navigation.  He  reported  it 
iii.\Mii!li\  'il  iiii|>in\iMiiriil,  but  ^'t.noil  waH  appn»priated  by  act  of  Congress  approved 
.liil>  :*.  I--I.  'riij'4  \\a.>«  <'\priid(-d  in  rb'aiiiig  tbe  bayoUN  and  lake  over  the  whole 
n  .1'  II.  :i .  v.i'll  as  ilio  aiiuMiiit  would  pciinit ;  but  iiotliing  further  ban  been  doue. 


I 


'1  hi-  Siiiiii  LniiJH,  ArkaiisaH  and  Texas  Braiieli  Kailioad  to  Sbrt.'veport  parallels  the 
lasnii  '2:>  miles  away  on  the  west.    TJie  Vicksburg,  Shroveport  and  Pacific  Railroad 
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the  b*you  on  a  dnkw-bridee  9  miles  above  its  month.  At  Mnrreirs  Point  a 
■Mie  roshd  crooses  on  a  fixed  bridge.  Frpm  the  enperintendent  of  the  VickHborg 
IftBBTepoTt  jud  Pacific  Railway,  it  is  learned  that  one  boat  made  36  trips  through  the 
kn^e  between  Janaary  14  and  Jnne  17,  1885;  bat  no  boat  has  passed  since. 

Jfanden,  Lia.,  3  miles  from  Morrell's  Point,  has  a  compress  which  handles  about  15,000 
Was  of  cotton :  bnt  as  it  is  connected  with  the  Vicksbnrg,  Shreveport,  and  Paciiio 
Bailnaid  at  Sibley,  by  a  branch  railroad  5  miles  long,  all  the  cotton  is  shipped  by  rail. 

It  ia  clainied  that  about  10,000  bales  of  cotton  are  raised  annually  within  10  miles 
«f  the  DoTclieat  above  Minden,  bnt  the  census  reports  6,1255  bides  in  1879  for  all  of 
ITafasCar  Pariah. 

Thtse  ia  no  commerce  now  of  any  kind  on  the  Dorcheat,  and  never  was  any  above 
MamlFB  Point.  If  the  bayon  was  cleared  oht  doubtless  boats  would  navigate  it  in 
tine  of  bigb  wAter,  and  every  year  large  quantities  of  timber  would  be  brought  out, 
bslh  aa  irnfta  and  sawed  lumber.  The  country  abounds  in  the  finest  timber  for  all  pur- 
BSBM,  from  ahoe-pegs  t5  ship-bnilding. 

Ko  eatimmte  can  be  made  of  the  cost  of  improvement  to  afford  continuous  naviga- 
witboat  an  elaborate  snrvey.  bnt  high- water  navigation  could  be  attained  for  4 
itbs  in  the  year  by  clearing  the  timber,  at  a  cost  of  fS50  a  mile,  or  $16,250  for  the 
whole  66  milea. 

From  previous  reports,  and  from  the  report  of  Assistant-Eugiueer 
Sbrehall,  I  have  to  say  that  I  do  not  consider  Bayon  Dorcheat  worthy 
«f  improvement,  nor  the  work  a  public  necessity.  No  farther  surveys 
or  examinations  are  considered  necessary. 

Very  respectftilly,  yoor  obedient  servant, 

J.  H.  WiLLARD, 

Captain  of  Engineers. 
The  Ohibf  of  ENaiNBBBS,  U.  B.  A. 
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PSKLDilNABY  EXAMINATION  OF  OUACHITA  RIVER,  LOUISIANA  AND 
ARKANSAS,  FROM  ITS  MOUTH  TO  HEAD  OF  NAVIGATION,  TO  DKTKR- 
MINE  THE  ADVISABILITY  AND  PROBABLE  COST  OF  ITS  PERMANENT 
IMPROVEMENT. 

United  States  Engineer  Office, 

Vicksburg^Miss.,  February  V2,  1881). 

Sir:  I  have  the  honor  to  report  apon  the  preliminary  examination 
of  ^^Oocbita  Biver,  Louisiana  and  Arkansas,  from  its  mouth  to  head  of 
Davigation  to  determine  the  advisability  and  probable  cost  of  its  per- 
msDent  improvement,"  as  provided  in  the  law  of  August  11, 1888,  mak- 
iog  appropriations  for  rivers  and  harbors. 

An  examination  of  this  stream  from  Eockport,  Ark.,  to  the  Louifc«iana 
line  was  made  in  1870,  and  a  survey  from  Camden,  Ark.,  to  Trinity,  La., 
in  1871  under  Lieut.  Col.  Kaynolds.  The  notes  of  the  survey  were  re- 
viewed 1  y  Colonel  Simpson's  assistants  in  February,  1873,  who  con- 
demned the  survey  and  recommended  that  it  be  done  over.  This  was 
ordered  by  the  Department  and  completed  by  Major  Benyaunl  in  1874. 

The  original  plan  recommended  improvement  by  locks  and  chuns  at  an 
expense  of  from  $3,000,000  to  $6,000,000,  with  timber  or  stone  locks. 
Major  Benyaurd  advised  that  this  costly  scheme  should  be  abandoned, 
and  submitted  the  project  under  which  operations  are  now  conducted. 
This  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
timber,  etc.,  and  the  improvement  of  shoal  places  between  Camden,  Ark., 
and  the  mouth  of  Black  Biver,  a  distance  of  about  370  miles.  No  esti- 
mate for  i>ermauent  improvement  can  be  made  as  new  obstructions  are 
forming  continually  by  falling  timber. 
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V  eonokting  of  pine,  oak,  and  cypress,  forms  the  most  Taloable  natural  re- 


POPUULTieX,  PRODUCTS,  AKD  GOMMKRGB. 

eifflit  counties  in  Arkansas  and  eijp^lit  parishes  in  Louisiana  which  would  derive 
benefit  Cram  continuous  nayiffability  of  the  Onacbita,  had  in  1880  a  population 
•r  10,000.  TJiey  raised  farm  products  to  the  value  of  $10,000,000,  in  which  are  iu- 
4bded  170,000  bales  of  cotton  valued  at  $G,000,00o.  ThirteeD  steamboats  of  froin  100 
|»ljn0  tons  burden  make  about  eighty  round  trips  in  a  neason.  Three  of  them  ruu 
81.  Lonia,  Ho.,  to  Monroe,  La.,  and  the  others  from  New  Orleans.  In  addition 
eboYO,  sixteen  smaUer  steamers  run  in  the  local  trade.  The  following  is  an 
of  the  down  freight  in  a  year : 


bales.. 

.. sacks.. 

meal do 

oil bbls.. 

number.. 

....  ....•• ....do.... 


87,492 

134, 352 

6,005 

1,404 

500,000 

120,000 


Moss bales..  178 

Sugar hhds..  75 

Molasses bbls..  276 

Cattle head..  212 

Hogs do 152 


The  Tetnm  freight  is  valued  at  $3,600,000.  The  report  of  the  Chief  of  Statistics  for 
the  Treesnry  Department  for  lii87  says,  in  regard  to  commerce  on  the  Ouachita 
-  Despite  railroad  competition  the  Ouachita  boats  have  done  and  contiuue  to  d«>  a 
iHfe  boaineea,  and  hare  lost  relatively  less  of  the  cotton  trado  uf  their  section  than 
*;  of  the  other  river  lines. "  Again :  ''But  the  excessix  e  insurance  rate  has  oper- 
nnlevorably  and  had  a  tendency  to  drive  business  away. " 


RAILROAD  COafMUNICATION. 

The  8t.  Loais*  Iron  Mountain  and  Southern  Railroad  crosses  the  Ouachita  at  Arka- 
delphia  on  m  fixed  bridge,  the  St.  Louis,  Arkansas  and  Texas  at  Cuwdcn  on  u  draw- 
Wdge,  end  the  Vicksburg,  Shieveport  and  Pacific  at  Monroe  ou  a  draw-bridge.  A 
hnoehof  the  St. Louis,  Iron  Mountain  and  Sonihem  runs  from  Gurdon,  Ark.,  to 
Gaaidctiy  e  distance  of  35miles.  Of  course  these  roads  afford  facilities  lor  tiodu  and 
tnvel  to  e  very  limited  extent  of  country  above  and  below  thuir  cnMisings.  Even  ut 
tkoeo  crossings  the  stage  of  the  river  has  a  markeil  iudiicuce  on  tbeir  frt* ight  tanlF  as 
iUttsinted  at  Monroe,  where  the  railroad  rate  on  cotton  to  New  Orleans  is  100  pur 
esBt.  higher  dnring  low  water  than  while  the  boats  can  run.  In  otb<*r  wordn,  rail- 
nad  freight  rates  bear  an  inverse  ratio  to  the  gauge  reading,  showing  that  not  only 
sn  river  rates  lowered  by  improvement  to  navigation,  but  all  freight  rates  to  and 
frem  the  country  traverse4l  by  the  river.  Funhermoro,  the  producer  i)aying  less 
fieight,  the  steamer  less  insurance,  the  insurance  company  fewer  losseH^the  consiimiT, 
havins  the  benefit  of  a  better  supplied  market  at  lower  cost,  is  benefited  though  he 
■ever  heard  of  the  river. 

EXAMINATIONS  AND  SURVEYS. 

A  survey  of  the  Ouachita,  from  Arkadelphia  to  its  mouth,  was  made  in  1871  by 
Lieut.  Col.  W.  F.  Reynolds,  and  a  resnrvey  was  made  by  Maj«»r  Benyaurd,  in  1873.  of 
that  part  from  Camden  to  the  mouth.  Further  examinations  were  iuqaI^  by  Major 
Miner  in  1882  and  1883  and  by  von  in  1886  and  18b7.  (Reports  of  Cbief  of  En^rioeers 
1671,  page  340 ;  1872,  page  367 ;  1874,  page  352 ;  1884,  pages  1:151  and  I.jUG  ;  1^87,  pages 
1487  and  1495.) 

PSTSIGAL  FEATURES. 

The  Ouachita  is  a  river  with  very  little  slope,  the  average  fall,  during  the  low 
water  fh>m  Arkadelphia  to  the  month  being  0.25  feet  i>er  mile.  The  fill  varies  ovtrr 
difo^nt  sections  of  the  river  as  shown  by  the  following  table  of  distances,  fall,  t  tc, 
It  low  water. 


Ftttats. 


Afkadelphia  to  moath  of  Little  Hiuomri  River 
Mwitb  of  the  Little  MisMmrl  River  to  Camden 

OkBdca  toRldorado 

lUarado  to  Jack's  lelmnd 

Jack's  I^Und  to  Ooftohita  City 

OukchitA  City  to  Monroe 

IfoBtoelo  Colombia 

Columbia  to  Trinity 

Total 


Die. 
tanoe. 


MUes. 

43 
83 
44 
32 
04 
27 
69 
C8 


per 
mile. 


Fett 

U.38 
0.35 
0.40 
0.28 
0.14 
n.37 
0.25 
V.lU 


Shoala. 


Number. 

15 

8 
■      17 

G 
14 

0 
17 

2 


7  ! 

i 


Combinpd 

lenirth  of 

shoals. 


twt. 

7,700 
8.8U0 
34.500 
,12,600 
51,000 
37,70: 
37. 1'0<i 
y.  H'O 


370  '  0.25 


I 


H8 


21.;, '0 J  '• 


AvfragA 

depth  of 

8hi»alfl. 


Feet. 
1.45 

1    Hi 

1.37 
0.93 
1.25 

1.  50 
2. 10 

2.  10 

1.54 


SNG  89 ^103 
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impiOTement  of  the  whole  river,  and  the  dikes  and  dredffing  could  be  only 

il  oirer  apart,  under  the  most  favorable  oircumstancee.    I  can  do  no  better 

qnote  ftom  Colonel  Merrill^e  tranalation  of  the  Memoir  of  S.  Jaoicki,  Knginoer, 
*'*T  of  the  Ifaekva  Navintion  Company :  ''For  riven  of  miniiuiim  average  diH- 

._.  kieka  and  dams  mnat  nave  the  preference  over  every  other HyHtoni.''    "Canal- 

fartlonia  the  auhi  imwm,  ntn  amd  firm  from  error$,  to  employ  for  improvitif;  the  navi- 
idrfli|7  of  riTen." 
Tho  wtimate  of  Mi4<^  Benyanxd  in  the  Chief  of  Engineer's  Report  for  1874  indi- 
lea  tlM  ooat  of  anch  plana : 

Par  asTan  loek^  70  Ibet  wide,  900  feet  long,  10  feet  lift,  and  allowing  all  boats  to 
ftoCamden^* 


14,952,976 

2,644,768 

"Bj  radneing  the  lift  to  7  ftet  the  nnmher  of  looks  ia  increased  to  ten  and  the  cost 

$6, 079, 233 

2,995,566 

The  plan  modified  so  as  to  bnild  seven  small  locks  with  10  feet  lift  and  moveable 
would  allow  the  largest  boats  to  mn  during  high  water  and  yet  not  overflow  the 
mntzy.  In  the  report  on  "  Movable  Dams  on  Upper  Seine,"  the  following  appears : 
'^  Careful  observations  on  the  river  before  and  after  the  construction  ot  the  dams 
they  produced  no  sensible  e£fect  on  the  height  of  floods.  When  they  are  sub- 
_  I,  a  very  slight  ripple  on  the  surface  is  all  that  can  indicate  their  presence. 
The  worka  themselves  were  not  injured,  especially  if  the  lock-gates  were  opened  be- 
tee  the  airival  of  the  flood.  The  only  e£fect  was  a  slight  deposit  of  sediment  in  the 
kcka." 

By  dredging  at  Catahoula  Shoals  and  Bayou  Louis  Shoals,  two    locks  of  this 
diaracter,  one  a  mile  above  Columbia  and  one  at  the  foot  of  Taylor's  Shoals,  would 

B've  4  feet  as  the  least  depth  all  the  year  as  high  as  Rock  Row  Shoals,  18  miles  above 
ooroe.  A  single  look,  with  a  ift  of  14  feet  at  the  firnt  shoal  above  Columbia,  18 
adlea,  with  the  dredging  at  Catahoula  and  Bayou  Liouis  shoals,  would  accompliAk 
the  same  end.  While  the  building  of  only  one  lock  would  decrease  the  cost,  the  greater 
lift,  besides  being  a  disadvantage  in  locking,  would  necessitate  the  building  of  the 
BMMt  expensive  form  of  movable  dam.  The  cost  of  material  aud  labor  has  decreased 
■nee  the  plan  for  locks  and  dams  was  first  submitted,  and  that  estimate  may  now  be 
taken  as  an  approximate  estimate  of  the  cost  of  movable  dams.  Without  <U'tail  sur- 
veys of  the  lock-site  no  accurate  estimate  can  be  made,  and  yet  detail  snrveyH  should 
not  be  made  unless  there  is  a  prospect  of  work  beginning,  since  their  object  is  to  de- 
velop conditions,  and  they  are  constantly  changing. 

Unless  the  improvement  of  the  Ouachita  is  to  serve  as  a  key,  it  would  be  uselcKH  uu- 
til  the  navigability  of  the  mouth  of  Red  River  is  accomplished. 

Eitimate  of  oo$t. 

By  dikes  and  dredging  ohanne!  50  feet  wide,  and  4  feet  over  the  shoals,  from  the 
mouth  to  Monroe — 

Dredging  120, 000  oubio  yards,  at  35  cents e4-2,000 

Dredging  4, 000  cubic  yards,  at  $3. 50 14,(i00 

19  rubble  dikes,  57, 000  cubic  yards,  at  |1 r)7,(>00 

Paving  between  wings 1.'),  ooo 

l:ift!,  000 
Loek$  and  dam$. 

Two  looks  50  by  250  feet,  10  feet  lift,  and  movable  dams  giving  4  f<M>t  least  depth  to 
Monroe  by  dredging  and  diking  Catahoula  and  Bayou  Louis  shoulH — 

Dredging  15,500  cubic  yards,  at  35  cents $5,425 

2  dikes,  6,000  cubic  yards,  at  $1 6,000 

2  locks  and  dams 584,800 

GOC),  ^25 
One  looh  and  dam,  14  feet  lift — 

Dredging  and  dikes 11,425 

Look  and  dam 37(>.250 

3«7,675 
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When  I  examined  the  river  in  March,  1887^  the  pilot  was  anwilliDj 
to  take  the  snag-boat  above  Oamden^  the  gauge  reading  18  feet  abov( 
low  water  and  the  river  falling,  because  he  fea]^  that  the  boat,  thougt 
drawing  only  26  inches,  might  be  caught  above  tlie  shoals.  He  statef 
under  recent  date  that  he  can  not  give  reliable  information  of  therivei 
above  Camden,  because  none  ot  the  Ouachita  pilots  are  familiar  witl 
that  i)ortion  of  the  river.  The  regular  New  Orleans  and  Camden  boati 
make  occasional  trips  above,  say  15  to  40  miles,  after  staves,  and  th( 
captain  of  the  boat  employs  a  stave-man  to  point  out  the  way  to  the 
pilot,  the  river  being  full  of  tow-heads  and  gravel-bars.  Assistant  Engi 
neer  Davis,  now  in  service  on  Bayous  Ma^on  and  Tensas,  states  that  the 
ui)per  section  of  Ouachita  is  used  for  navigation  only  when  a  stave-boal 
is  to  be  towed  oat,  and  that  it  is  not  a  frequent  occurrence. 

The  master  of  the  snag-boat  Hooker^  a  light-draught  steam-boat,  re 
cently  bought  for  service  in  Ouachita  and  tributaries^  states  that  the 
rises  and  falls  in  the  upper  river  are  quite  rapid,  sometimes  as  much  at 
15  feet  in  24  hours,  and  that,  in  his  opinion,  the  only  way  to  improve  the 
river  is  by  chopping  parties  working  from  flat-boats. 

The  wharf-boat  agent  at  Camden  stated  that  Camden  was  considered 
the  head  of  navigation  and  was  the  principal  shipping  point  for  cotton, 
the  business  of  the  upper  river  consisting  chiefly  in  lumber  and  staves, 
Assistant  Engineer  Copi)^e  found  the  river  in  about  the  same  coudi 
tiou  as  reported  by  Major  Miller. 

The  obstructions  consisted  of  shoals,  crooked  rapids  over  roctk; 
ledges  or  compacted  gravel,  logs,  snags,  and  leaning  timber.  To  make 
this  part  of  the  river  navigable  for  larger  boats  at  a  5-foot  stage  wonld 
require  a  system  of  locks  and  dams  and  the  removal  of  all  leaning  tiin 
ber,  snags,  etc.,  but  this  would  require  the  same  system  to  be  continued 
to  Red  liiver. 

Tlie  estimates  given  by  Assistant  Engineer  Marshall  are  for  work  that 
must  be  considered  either  as  experimental,  as  regards  dredging  and 
longitudinal  dikes,  or  as  only  a  beginning  of  a  sy'stem  for  slackwatei 
navigation.  If  it  should  be  thought  advisable  to  try  the  former  the  ex 
perimeut  could  be  made  on  a  moderate  scale,  using  plant  now  in  serv 
ice  in  the  district,  with  some  additions,  and  selecting  the  worst  shoah 
below  Monroe  for  the  trial,  and  for  this  purpose  only  local  survey* 
would  be  required.  This  work  could  be  carried  on  under  the  present 
project,  if  an  appropriation  should  be  made  large  enough  to  allow  the 
usual  snag-boat  service  to  be  continued,  say  $25,000  for  general  opera- 
tions, and  $15,000  for  dredging  and  wing-dams.  If,  however,  the 
slackwater  system  should  meet  with  approval,  then  it  should  not  be 
commenced  until  after  detailed  surveys  and  estimates  for  systematic 
improvement  from  Arkadelphia  to  Red  River,  and  this  would  cost  at 
least  $200  the  mile,  or  nearly  $100,000,  the  river  being  approximately 
470  miles  long.  Such  a  survey  would  have  to  be  most  complete,  not 
only  to  furnish  a  basis  for  estimate  for  the  work,  but  to  determtne  the 
probable  overflows  and  consequent  damages  to  lands  in  the  vallej'.  It 
is  very  difficult,  in  fact  it  is  almost  impossible,  to  get  trustworthy 
reports  of  the  commerce  of  Ouachita  River  and  its  tributaries.  I  have 
sent  out  circulars  yearly  to  steam-boat  men  and  others  interested  in 
commerce  and  navigation  in  this  district,  but  have  had  very  meager 
returns. 

There  is  no  system  of  accounts  kept  by  river  men  from  which  esti- 
niat«»s  of  the  business  done  can  be  made.  "  There  are  no  records  what- 
evil  uf  the  shipments  made  away  from  New  Orleans  by  river ;  the  only 
things  to  go  by  are  the  trip-books  of  the  steamers  and  barge  lines,  and 
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some  of  these  hate  been  loet  or  destroyed^  it  is  impossible  to  obtain 
and  complete  aoooants  of  the  exports  from  the  city  by  river." 
(latemml  Gotaimeroe  of  the  XT.  S.,  1887^  page  158.)    The  same 'remarks 
vim  apply  to  dovD-stoeam  freight. 

II  te  probable,  however,  that  ten  millions  of  dollars  is  not  too  large 
tm  eflUinate  ftvthe  commerce  of  the  Ouachita  Biver  and  tribntaries,  but 
the  bosiiieBB  does  not  seem  to  be  increasing,  if  the  values  heretofore 
iqiorted  can  be  aec^ted.  At  any  rate,  the  amount  of  commerce  to  be 
bsDcflted  is  tiot  of  snffloient  valne,  and  can  not  be  expected  to  increase 
■■eicDtly  toir  many  yearSy  to  justify  the  inauguration  of  an  expensive 
mstem  of  pemuinent  improvement. 

Ouachita  Biver  and  its  principal  tributaries  are  worthy  of  improve- 
Bent,  and  sadi  work  of  public  necessityi  but  operations  should  be 
carried  on  as  lieretofore  under  the  adopted  projects.  The  plant  now  in 
service  in  the  district  is  fiftirly  complete  and  not  expensive,  and  the 
eost  of  keeping  these  streams  in  a  good  navigable  condition,  suited  to 
tbe  needs  of  commerce,  should  not  be  great. 

In  my  opinion  all  that  is  required  is  the  regular  appropriation  of  the 
small  amonnts  reported  annually  by  the  engineer  in  charge. 
Very  respectfolly,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain  of  Engineers. 
The  Chief  of  Enoikebrs,  IT.  S.  A. 


APPENDIX  X 


nfPBOVSMENT  OF  ABKANaAS  BIVBR;  OF  BIYEBB  IN  THE  STATE  OP 
ARKANSAS ;  OF  BLACK,  ST.  FRANCIS,  AND  LITTLE  RIVERS,  ARKANSAS 
AND  MI880URL 


SKPORT  OF  CAPTAIN  H.  A  TABEB.  CORPS  OF  BNGINBEBS,  OFFICER  IN 
CHABGB,  FOB  THB  FISCAL  TBAB  BNDINO  JUNB  30, 1889,  WITH  OTHER 
DOCUMENTS  BBLATINO  TO  THB  WORKS. 


■i/.i;^, 


1.  Red  Riyer  aboye  Folton,  ArkttnsM. 

2.  Little  Red  River,  ArkftiisM. 

S.  Remoring   obetraotions  in  AikaiMM 

River,  Arkansaa 
4.  Arkimeee  River,  Arknmiea, 
^  Petit  Jesn  River,  ArkttnsM. 
C  FooTche  River,  Arkminma. 


I    7.  White  River,  ArkttnsM. 

8.  Cache  "River,  ArkansM. 

9.  Black  River,  Arkansae  and  Miaaonri. 

10.  Black  River,  Miesonri. 

11.  St.  Francis  River,  Arkansas. 
15^  St.  Francis  River,  Missoori. 
13.  Little  River,  Missouri  and  Arkansas. 


*    United  States  Engineer  Office, 

.  Utile  Bockj  Arhj  July  1,  1889. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  Jane  30,  1889,  npon  the  works  nnder  my 
charge. 

I  am,  sir,  very  respectfollyi  your  obedient  servant, 

H.  S.  Tabee, 
Captain  of  Engineers. 
The  Ghdef  of  BNanoEBRS,  U.  S.  A. 


DCPROVEHENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

On  November  12, 1884,  a  report  was  made  from  this  office  recom- 
mending that  $10,000  be  appropriated  for  work  upon  this  reach  of  river. 
Ilie  act  approved  August  5, 1886,  appropriated  $7,000,  of  which  $4,000 
was  to  be  used  to  build  a  hand-propelled  snag-boat.  The  fiscal  year 
ending  June  30,  1887,  was  occupied  in  buildiug  a  stanch  boat,  drawing 
15in<me8  of  water,  with  machinery  capable  of  lifting  snags  weighing 
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75  tons,  the  low- water  season,  tbe  only  economical  time  for  working, 
having  l>a.sse<l  iK^foro  this  was  completed.  Daring  the  low- water  season 
of  th<;  fiscal  year  ending  June  30, 1888,  the  above  boat  was  sent  out 
into  tli<*  field,  and  succeeded  in  removing  in  two  months  798  dangerous 
low-water  cliaiinel  snags,  destroyed  10  piles  of  drift-wood,  and  cut  a 
ntimlxT  of  ovcrlianging  trees. 

Th<'  iwA  which  became  a  law  August  11, 1888,  appropriated  $3,000  for 
the  cotii[)leti(>ii  of  the  improvement  During  the  fiscal  yea  rending  June 
W,  1880,  ^.'^,077.30  were  expended  in  the  running  expenses,  repairs  to 
and  cafe,  of  the  U.  H.  snag-boat  Harry  Breck^  in  removing  snags  from 
Fnlton  to  a  point  175  miles  above,  or  to  within  75  miles  of  the  Kimishi 
Kiver,  tlu*  point  to  which  the  original  estimate  proposed  to  complete  the 
improvement.  The  snag-boat  worked  about  3  miles  per  day ;  firom  this 
it  will  be  H<'(*n  that  it  would  have  required  about  twenty-five  more  work- 
ing days  to  have  completed  the  original  project 

Hetween  the  two  appropriations  the  snag  bcmt  had  to  be  cared  for 
alK)ut  twe.lve  months  at  about  a  cost  of  9900.  The  average  cost  of 
running  this  boat  one  month  is  less  than  $800;  from  all  of  which  it  will 
apiMtar  that  had  all  of  the  $10,000  been  appropriated  at  one  time  the 
entire  improvement  would  have  bc^n  complied,  with  abont  $100  to 
si)are.. 

During  the  fiscal  year  ending  June  30«  1889,  the  boat  was  only  worked 
when  the  water  was  so  low  that  this  boat,  drawing  only  abont  16  indies 
of  waU^r,  could  just  get  over  the  bars.  The  snb-foreman  was  an  ex- 
perien(M*d  pilot  on  the  river,  and  the  snags  taken  out  were  taken  out 
from  the  low-water  channel ;  764  snags  not  less  than  1  foot  in  circum- 
ference at  the  top  were  removed,  and  a  good  channel  cut  through  fifteen 
extensive  collections  of  stumps,  logs,  snags,  tree-tops,  locally  known  as 
<^  rack  heaps."  This  has  resulted  in  so  much  relief  to  navigation  that 
an  unusually  heavy  traffic  has  followed.  The  other  75  miles  of  river 
should  be  oi)ened  out,  and  as  a  few  snags  lodge  here  and  there  annually 
over  the  entire  reach,  the  interests  of  a  growing  commerce  demand 
that  $15,000  be  appropriated  for  the  fiscal  year  ending  June  30,  1891, 
$i,(K)0  to  complete  the  improvement  to  the  Kimishi  Eiver,  $1,000  to 
patrol  the  entire  reach  for  one  month  at  extreme  low  water  to  remove 
snags  that  have  accumulated  (accidentally)  during  the  time  since  the 
last  improvements  were  made. 

So  far  as  the  development  of  the  latent  resources  of  the  country  go,  I 
know  of  no  more  deserving  reach  of  river,  in  proportion  to  the  cost  of 
giving  it  relief,  than  this  one.  Attention  is  especially  directed  to  the 
iactft  submitted  with  reference  to  commerce. 

OOMMEROE. 

The  amount  of  commerce  when  the  present  appropriation  was  made 
wa.s  20,000  bales  of  cotton  and  2,500  tons  of  merchandise. 

The  advantages  to  commerce  if  the  work  is  completed  will  be  very 
great,  this  «tream,  like  many  others,  being  the  only  outlet  in  many 
inNtane<»K.  The  records  of  this  olliee  show  that  the  country  is  being 
settled,  and  that  the  products  are  increasing  annually. 

As  to  benefits  to  community  if  completed,  there  will  be  a  series  of 
comparatively  isolated  communities  that  will  receive  great  l)enefit  from 
this  work,  if  completed.  They  are  almost  wholly  dependent  upon  the 
river  for  transportation.  The  benefits  likely  to  accrue  would  amount, 
if  represented  in  money,  to  many  times  the  total  cost  of  improvement 
and  preservation. 
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Maney  statement. 

Mjl,  1886,  smoant  available $88.50 

AMMiBt  appropaiated  by  Mst  of  AiiKiMt  11,  \9&6 3,000.00 

:j,  08b.  m 

Jwly  ly  1889,  amoimt  expended  during  fiscal  year,  exclasiye  of  liabilities 

oatataDding  July  1,1WB 3,077.30 

Jaly  l«  1880,  baUoee  aTailable 11.20 


(  Amoanf  (estimated)  leqnired  for  completion  of  existing  proJ(H;t,  annnally  1 .  000. 00 

j  Aaioont  that  can  be  profitably  expended  in  fiscal  year  end  ing  Juno  30, 1^91  2, 000. 00 
Sobmitted  in  oompnanee  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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IXPKX8K  ACCOUinr  IMPROVINO  RED  RIVER  ABOVR  FULTON,  ARKANSAS,  DURINQ  THE 

FISCAL  TSAR  ENDING  JUNE  30,   18b9. 

Fav-roU,  labor,  etc |l,ftJ7. 12 

Sabmslanee  sapplies :M1.58 

General  supplies 631.11 

Tnuiportation 10.:<5 

Poel 87.00 

TrsvellDg  expenses 75.02 

Rent  80.00 

Telep^raph  senrioe .62 

Stattonery  sapplies 24.50 

Total 3,077,30 


X  2. 

IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS. 

The  first  improvements  attempted  upon  this  river  were  made  iu  the 
year  endiDg  Juue30, 1872,  under  the  act  approved  March  3, 1871.  Prior 
to  this  work  many  overhanging  trees  and  a  large  numl>er  of  Huags  inter- 
ferwl  with  navigation  in  the  lower  reaches,  and  many  bowlders  ob- 
Htmeted  flat  boats  and  raft  navigatiou  iu  the  reach  above  the  [)resent 
town  of  Judsonia.  The  appropriation,  referred  to  above,  was  for  the 
White,  Blac!k,and  Little  Ked  Kivers,  and  amounted  to  $10,(X)0  for  the 
three,  upon  estimates  amounting  to  $259,033,  of  which  $38,005  were  for 
tbe  Little  Red  River.  That  little  work  could  be  done  is  apparent  from 
Colonel  Reynold's  report  for  1872,  in  which  he  states:  "UnlevSs  other 
aDd  better  facilities  are  provided,  it  will  be  of  very  little  use  to  attempt 
to  remove  the  obstructions  in  such  streams  as  these."  Most  of  the 
overhanging  trees  were  removed  as  high  as  Judsonia.  A  bad  shoal  3 
miles  below  Judsonia  and  the  bowlders  remained  untouched  to  the  end 
of  June,  1886.    The  act  approved  August  5,  1886,  appropriated  $3,(MK). 

The  present  project  contemplates  the  removal  of  the  dangerous  bowl- 
ders above  Judsonia  and  a  shoal  3  miles  below  the  same  town.  Up  to 
Jone  30,  1888,  $612.90  had  been  expended  in  removing  the  bowlders 
above  Judsonia  and  the  care  of  the  property  and  records.  By  the  act 
which  became  a  law  August  11,  1888,  the  balance,  $5,400,  necessary  to 
carry  oat  the  original  project,  was  appropriated. 
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mtt  :il.  1$3>.  |^>.0(^.90  was  expended 

.-~:    :    :    r    :n-  ir*-:^  11  jt*  Tri*i«i  iz  TezDoving  the  shoals  3 

.-     ...  ^*.  :i  -ak  r.llacnl:'^.^t  o:  :  to  material  barges. 

T     i   :...--  ---.'-  irAt  -AJ   :ii-.7  :»r  ->>De  at  low  water,  and 

-*    .  :.-   in  ■.  n  .  I.-  :r  Ai-t::**:  «aeh  year,  no  progress 

--....-  .::--.^   _:•- 1,---!! --:!*:     Aj -e^ftj-I;  ii:  :Le  next  fiscal  year  as 

;  T-..   .^    .r-ir:  ^i:  ^iii^ut;-!  m  it:cipI-riJon.    It  is  believed 

'T-^:'  i.'  :r:rr^.^.  a  v_  Tt?  biiicx^e  Kc  ihis  purpose. 

•     -r  ;^*   •:^-;.^  :•  lir  ^rtf^ta^jj  Ai4r-:<d  to  the  work  has  been 

.: .     -'  r  :^*:--  ■irsiCr':-     rrimpr  :c«t3^  of  the  channel  may  be 


•  ::  ::rc-—  v^r--  T.ri  :c  jLZCiT^^iKrZii  l»egan  may  l)e  iu- 
V  —    vi..:a  ir«;t:-.Aj^i  :-  zzk  Annual  Report  of  the 

.     .  .  L..Lrr  -  .L    1^  ^r-xji  -*  fci:.-?:-;  :o  iudnci^  the  com- 

■-•-::  ^^     u     :-  TT  i.-.j  i^r-r  :;  =^T:pk:e  il  whenever  it  is 

»  ...*-.  *e--     1.4-  A  aOL.!-  scc^«r  is  kept  to  ply  l»6- 

.   -    ._:<:- -^r   %i»;v^  *^>*  :2L>:-r:.Ance  of  the  iiit«re8ta 

:•:      :  J-:  * .  1  ~ jc^<  : .  jv  I. i:«r«*  Lf  Completed,  if  thc shoals 
•  -   i.'^'*  >     .^.^   i-;w  >:2..:   :•.  s.  :-i:  i  *:«.>ar  could  reach  Jud- 
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?    .ji  >  :  '    r!-     .-.  L  :.  •«.'  :.;•  I..>»J  lul«5  of  cotton  and 

-    •     ■  T  '   :     >.:..-.  .r^I  ^<r  '  ...  •!  .•:  >^r:^  by  liver  at  once. 

:.  rr   -'  -       '.  x: . :  r-.  t  nVira"  re^nlar  trips  the  year 

- . :  -     ..:.•.:':_?*.-  i  lif  >exr-  vl>::ed  in  i»erson,  and  I 

.   >    :>       .-. r     _•:  •:^i_  z-i  . <:  -.rTcloc^.    I  shonld  Say  that 

----:.     •:-.:>:     .-      ;. .  .  -      -  :•;-:*.  '■eted.  ::  i?  hard  to  estimate  the 
- :  -       .-..-..'.;.  :-.v:  >■  •  r\^ .. .  "i  s-  do  ^rive  :i>a  ommauity  that  has 

.  : .::-.:.  .::  .:  •::.":■■  c'.:^  a:  :h;K.    No  one  will  qiies- 

-    *  :'-.-.■   ~  .  .  -^  ■.-.:.  ^Tt.i: :  Low  iirc-jt  can  be  told  only  by 
:  -         .:  >.:      ::.•"<>. r\i :■■;:.  ,..»>  ^-.ciir  i-.^r  other  fertile  sections; 

.  .  5  .:-     >■•.  .;  :'_ .::    '..t  .vi-.ri:>  will  lie  io  great  that  the  out- 
. " ""  ■"■' .  -  *  1 "  i.  ■ '  ' .'  ■.".""! c  r  '.  11  ^r  ji  *_ ■  r.v *iii-*x. . 

1  -  *  -I'-.i'—  :>  ..•...>.•:  .:.  .,  v^ry  prc-^>:-rrv>u*  stx-iion  of  the  State.  Tlie 
]:♦>•;:.:  ..o::.:..trv.e  .i:..  -.::.: s  :o  upw.»r\ls  o:  13.500  bales  of  cotton  and 
4.7HII  r,.«  s  I-:  u-L:L':.a::,I:se,  A  iirt-o:  deal  or'  iruit  is  being  raised  and 
till'  aruouLr  is  iuort-a^in^  rapuily  ea«.'h  year.  The  retams  will  be  imme- 
diate. 

Money  statement 

July  1.  Irrr*?,  amount  available |2,387.10 

AiiioiiTit  appropriate  liy  act  of  Augnat  11,  18^? 5,400.00 

7,787.10 

.July  1,  1 '•><*,  amount  fxpffiuled  during  fiscal  year,  exclusive  of 

liululitit'H  outsfniidiiig  July  1,  ItSd ' $5,682.71 

.July  I.  I^'^d,  onf.Htaiidifjjr  lijibilities 35.00 

6,717.71 

.Inly  I,  IHH*.),  Iialaiirn  available 2,069.39 
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▲CCOT7NT. — ^nCFROVlNO    LITTLB    RED    RIVER,    ARKANSAS,    DURING    FISCAL 

TSAR  JENDING  JUNB  30,   1889. 

Ftaj-foU,  labor,  6te $1,317.33 

q— Ml  BPppUes 4,280.53 

l^aanortatioii 40.1)0 

^▼aliDs  expenses 35.23 

^hserrioe y 3.72 

5.00 

Totol 5,682.71 


X3. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  moDey  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was.  the  original  con- 
dition of  the  navigable  portion  of  this  stream,  bat  from  the  delta-like 
character  of  its  lower  portion,  and  the  tendencies  now  manifest  in  its 
npp^  reaches,  it  may  be  inferred,  upon  very  substantial  grounds,  that 
shifting  sand-bars,  numerous  drift- piles,  and  dangerous  snags  charac- 
terized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches.  The  records  of  this  office  indicate  that 
exeept  at  a  few  places,  such  as  Pine  Bluff,  Ark.,  and  Fort  Smith,  the 
general  plan  of  improvement  has  consisted  of  snagging  operations, 
whicb  includes  cutting  overhanging  trees  and  in  building  wing-dams 
to  improve  the  shoals,  the  idea  l^ing  to  afford  temporary  relief  to  nav- 
gation  until  complete  surveys  should  render  it  possible  to  project  a 
plan  for  the  radical  and  permanent  improvement  of  the  navigable  por- 
tion of  the  entire  river. 

For  the  exceptions  noted,  attention  is  respectfully  invited  to  reports 
upon  those  special  cases.  The  appropriations  have  been  made  some- 
tiimes  for  the  entire  navigable  reach  and  sometimes  for  certain  sections. 

The  grand  total  of  aU  these  appropriations  up  to  June  30,  1888, 
amounted  to  $440,251.87.  Of  this  there  had  been  expended  to  June 
30,  1888,  $367,477.89,  exclusive  of  certain  sums,  aggregating  over 
1100,000,  that  were  appropriated  with  the  Mississippi  arid  Missouri 
rivers  so  as  not  readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  se- 
ries of  maps  made  by  8.  T.  Abort  from  a  survey  of  the  river  from  Fort 
Gibson,  Ind.  T.,  to  Big  Bock,  Arkansas,  3  miles  above  Little  Kock, 
Ark.,  in  the  year  1870.  From  the  nature  of  the  case  the  balance  of  the 
work  has  been  each  year  a  repetition  of  that  of  preceding  years. 

One  iron-hulled  snag-boat  and  one  light-draught  wooden  snag-boat, 
with  all  the  appliances  necessary  for  snagging  operations,  were  the  vis- 
ible signs  of  the  balance,  while  the  gratitude  of  those  interested  in  the 
navigation  of  the  river,  for  a  navigation  rendered  yearly  less  and  less 
dangerous  by  the  operations  of  these  two  boats,  is  the  only  evidence 
existing  and  the  only  evidence  to  be  expected  of  work  that  must  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanent  improve- 
ment caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no 
longer  furnished. 

The  most  economical  management  of  snag-boats  requires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation ; 
a  navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 
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F.y  .i.  :  Aj.r  rovtu  An^:i<c  11.  ISSS,  *25,000  were  appropriat<Hl  for  tlii8 
rtr;Kh  :  *■»•.•>».  o»r  5o  mnch  m  migbt  be  necessary  for  bnildiDg  a  new 
Lall  for  :he  $:::i^-N>ac  Wickiza^  inelading  capstans  and  the  transfer  of 
thr  up;^r  «f'>rk>^  Az:d  t.)73  for  couipleiing  the  sarvey  and  maps,  the  bal- 
au*  e  :o  l^  exi  r:.dc\l  for  removing  obstmctions.  As  this  total  amount 
w.i>  vrry  >r..i'.'.  o»vi:iiared  with  what  was  absolutely  indispensable,  it 
s^rrr.e^l  to  Iv  or  ihe  urmost  importance  to  operate  a  snag-lioat  upon  a 
lowor  s:.uc  of  «^A:rr  than  that  suitable  for  the  lightest  draught  packet. 
Ilaviri T  :...  5nv*h  sn;ig  boat,-  ste|v»  were  immediately  taken  under  this 
ai'iroii'.i.in.'^u  :o  build  a  new  hull  for  the  R'lcAiYa,  and  so  pn>portioii 
it  a>  to  uiakr  ir  of  lighter  dr.inght  than  any  on  the  river.  This  couhl 
not  l>e  i!»^::e  in  season  for  operations  during  the  low-water  season  of 
tl.e  risiVil  >t  .^r  eniitng  June  3iX  IS^:  therefore,  the  fiscal  year  ending 
June  oU.  ISS:>.  has  been  devoted  principally  to  the  remodeliug  of  the 
li'.;ll  or"  :iir  U'iVAim,  and  this  being  completed,  waiting  for  low  water. 
It  ir.ay  l^  :mi>ortaut  to  state  that  the  reconstructed  \\lchitaj  at  a  cost 
of  Ksii  ih.r.i  90.iM»,  draws  but  12  inches  of  water,  is  135  feet  long  by  'M) 
foe;  lH\un.  lKis^;x:et:•n  watertight  compartments  in  its  hold,  all  of  which 
aiv  provideti  with  suitable  syphons,  arrauged  for  rapidly  pumping  the 
wattr  in  case  of  Kvits  being  snagged,  with  two  fine  Providence  steam 
capstans  with  reversing-engines,  capable  of  lifting  some  65  to  70  tons 
through  the  shears,  iier  enormous  power  and  light  draught  will,  if 
she  is  operated  at  the  right  stage  of  water,  namely,  extreme  low  water, 
make  lior  a  very  efiective  lH>itt.  The  completion  of  the  construction  so 
ninoh  within  the  estimate  was  due  in  part  to  the  abundance  of  labor 
and  (hf  favorableness  of  the  season,  but  principally  to  the  skill  and 
eoonmny  praoiiooil  by  Capt.  W.  J.  Ashford,  who,  from  his  long  exi>cri- 
enoe  in  this  district  in  snagging  o|>eratious,  was  able  to  combine  in  this 
boa:  all  the  excellencies  of  the  old  boats  and  eradicate  their  defects, 
adding  also  such  features  as  experience  has  shown  to  be  desirable. 

l>ui  in iT  the  fiscal  year  ending  June  30, 1S89,  $  13,090.79  were  expended 
as  above  and  in  the  care  of  the  prt>perty  and  records.  The  completion 
of  the  survey  and  maps  has  l>een  |K)st])oned  nutil  a  draughtsman  can 
be  obtained  at  surh  a  rate  of  pay  as  will  insure  the  completion  of  the 
work  wiihin  the  amount  allotted. 

Karly  in  the  next  fiscal  year  the  low-water  season  will  set  in,  and  the 
snag  boat  Wichita  will  be  vigonnisly  oi>erated  from  Webber's  Falls  to 
the  month  of  the  river.  Webber's  Falls  are  40  miles  below  Fort  Gib- 
son. 1  have  been  over  this  entire  reach  of  river  within  the  past  six 
months,  and  knvtw  that  the  balance  available  will  only  suffice  to  remove 
the  worst  snajrs.  The  interests  of  navigation  demand  an  expenditure 
of  at  least  870,(HM)  during  the  tisi-al  year  ending  June  30,  1891,  and  the 
inimctliate  construction,  in  addition  to  this,  of  an  entirely  new  snag- 
boat,  modeled  after  the  Wichitaj  at  a  cost  of  not  to  exceed  $:iO,000,  in 
order  that  there  may  be  two  light-draught  snag  boats  of  great  power  to 
operate  during  the  short  season  of  extn^me  low  water.  There  is  now  in 
my  possession  belonging  to  this  appropriation  one  heavy  steel  hull  snag- 
boat,  which  cost  something  over  8112,000,  and  which  drains  3  feet  of 
water.  Slie  is  a  very  eflicient  boat  for  such  a  river  as  the  Missouri,  but 
is  of  too  great  draught  to  do  ettective  and  economical  work  in  the  Ar- 
kansas lliver  any  longer,  as  she  has  already  removed  all  the  obstruc- 
tions that  interfere  with  navigation  that  she  can  reach,  leaving  the 
most  dangerous  obstructions  untouched. 

i  wtnild  respectfully  recommend  that  the  boat  be  sold  to  some  ap]>ro- 
l>riation  where  she  might  be  an  effective  and  serviceable  boat,  and  the 
lu'oceeds  of  the  sale  be  devoted  to  "  Kemoving  obstructions  in  the  Ar- 
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kanitas  Biver,  ArkansaB  and  Kansas.''    She  is  probably  worth  from 
160,000  to  $70,000. 

By  this  arrangement  it  might  be  possible  to  meet  the  requirements 
of  the  fiscal  year  ending  June  30,  1891,  by  appropriating  $25,000: 
120,000  for  a  new  snag-boat,  modeled  after  the  new  Wichitay  ami 
15,000  contingent  fund«  in  event  of  the  heavy  snag-boat  not  bringing 
over  $05,000  at  her  sale. 

OOMMEROS.     * 

As  stated  in  this  report,  this  work  was  begun  in  1833,  and  there  are 
no  records  available  in  this  office  to  show  what  commerce,  if  any,  passed 
over  this  river. 

In  1852  a  gentleman  in  Little  Rock  lost  five  out  of  six  of  the  steam- 
boats owned  and  run  by  him  in  one  season,  due  to  snags.  Navigation 
must  have  been  uncertain  in  1833  and  commerce  light. 

It  Is  estimated  that  insurance  and  freight  rates  have  been  reduced 
one-third  by  the  improvement  already  efiected.  As  to  effect  upon  rates 
of  comi^eting  routes  of  transportation,  there  are  many  points  where 
there  is  no  competition.  Where  there  are,  cotton  is  carried  at  25  to  50 
cents  per  bale  cheaper  by  water  than  by  rail,  and  other  merchandise 
accordingly.    This  must  keep  raihroad  rates  down. 

As  to  prospective  advantages  to  commerce,  if  completed,  observation 
shows  that  whenever  the  snag-boats,  by  thorough  work,  get  the  chan- 
nel reasonably  well  cleared  the  boats  run  night  and  day,  eagerly  takiug 
advantage  of  the  brief  interval  before  appropriations  fail,  and  the  an- 
nual crop  of  snags  can  not  therefore  be  removed. 

As  to  benefits  to  community  if  completed,  nothing  better  can  be  fur- 
nished under  this  head  than  a  few  extracts  from  a  letter  from  the  Little 
Rock  Board  of  Trade  of  date  April  26,  1S89,  as  follows,  viz : 

LmLE  Rock  Board  of  Trade, 

Little  Bock,  Ark,,  JpHl  -26,  1889. 

Deab  Sir  :  Beplyinj^  to  your  favor  of  April  22,  would  Bay  yonr  communication  lias 
Wen  before  oar  committee  on  statistios,  and  I  herewith  hand  yon  report  of  river  hiisi- 
r.ffs  for  this  city  for  the  year  1888,  showing  the  total  of  $2,189,850  aa  compared 
witli  $l,D.t8,000  for  the  preceding  vear. 

l^iif  increase,  of  course,  is  due  in  a  great  extent  to  the  improvement  of  the  river. 

In  this  connection  I  desire  to  call  yonr  attention  to  the  hewn-timber  business  on  the 
lower  Arkansas  River.  Before  you  commenced  your  work  on  the  river  wo  had  no 
Uiisiness  of  this  character.  At  present  it  is  in  successful  operation,  and  with  tbo  im- 
l*rovement  of  the  river  will  neci^Bsarily  grow  very  rapidly.  A  recent  shipment  from 
Tiller,  to  be  floated  to  New  Orleans,  consisted  of  120,000  feet  of  hewn  timber,  or 
1,440,000  feet,  board  measure. 

At  present  the  coal  bnslneisof  Arkansas,  with  its  vast  area  of  coal  land,  is  practically 
in  an  nnderveloped  state,  for  the  reason  that  the  coal  can  not  be  handled  by  river.  Vor 
ioDtance,  the  heavy  competition  by  river  from  the  coal  mines,  reached  bv  the  Ohio 
llWer,  to  New  Orleans,  with  the  coal  mines  of  Arkansas,  shuts  us  out  from  the  markets 
of  the  Sooth.  Because  of  high  railway  rates  the  nearer  coal  is  debarred  from  that 
market.  The  difference  in  price  in  carriage  of  the  Ohio  coal  by  boat  to  New  Orleans 
and  the  Arkansas  eoal  by  rail  to  the  same  place  is  at  present  about  three  to  one  in 
favor  of  the  Ohio  River.  As  a  matter  of  course,  with  the  improvement  of  the  upper 
river,  this  condition  of  affairs  will  be  changed  in  our  favor.  Above  Little  Rock 
there  are  thousands  of  square  miles  of  coal  fields  in  the  Arkansas  Valley,  the  de- 
velopment of  which  business  will  be  of  the  greatest  value. 

It  is  estimated  that  the  Arkansas  coal  fields  contain  from  three  to  six  million  tons 
of  coal  to  the  square  mile. 

The  granite  fields  of  Little  Book  find  a  market,  Judging  from  present  orders,  for 
about  120,000  tons  per  annum.  This,  with  river  transportation,  will,  of  conrse,  i)o 
doubled. 

The  approximate  tonnage  received  by  river  into  Little  Rock  from  the  ArkauHns 
River  by  noats  from  the  South— cotton,  cotton-seed,  and  miscellaneous  freight  (raw 
material;,  5,000  tons,  yalned  by  river  men  at  $100,000. 
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Approximate  touua^e  received  by  river  into  Little  Rock  from  the  North  by  boats — 
cotton,  cottou-seod,  aud  miscellaneoos  freight  (raw  material),  10,000  tons,  valned  by 
river  men  iM  $41)0,000. 

Logs,  rafted  by  river  for  Little  Rock,  about  5,000,000  feet  for  lumber,  abinglea, 
staves,  etc. 
ShiuRles  received  by  river  7,000,000  to  8,000,000. 

Lumber  (hewn),  100,000  cubic  feet  for  traosshipment  to  European  markets. 
Yours  truly, 

Gborob  R.  Bbowk, 

Seoretarjf, 
Approved : 

M.  Q.  Hall, 
C.  F.  Martin, 
C.  T.  Walkkr, 
W.  H.  Wright, 

Committee  on  Ii\formaiion  and  Statisiiei, 

Capt.  H.  S.  Tabbr, 

Corp$  of  Efigineere,  U,  8,  A. 

To  give  the  advantages  to  commerce,  if  completed  fally,  would  be  to 
enter  apon  the  commerce  of  a  great  State,  and  would  require  an 
amount  of  time  for  compilation  and  record  that  would  be  entirely  out 
of  the  question.  It  is  forecasting  the  future  of  the  State's  metropolis 
and  railroad  center.  All  that  prevents  two-thirds  of  the  freight  now 
sent  and  received  at  Little  Rock  from  being  handled  by  the  river  is 
the  fact  that  there  are  months  of  great  uncertainty,  and  the  time  lost 
by  the  boats  exhausts  the  profits. 

The  i*apid  increase  in  prosperity  of  this  State  during  the  five  years 
spent  at  this  office  reminds  me  more  of  the  frontier  growth  of  the  West 
than  of  the  growth  of  a  State,  the  age  of  this  one.  A  just  conception 
can  only  be  formed  by  looking  at  some  great  fertile  river  valley  in  the 
[Northern  or  Eastern  States,  as  they  were  years  ago  and  as  they  are  now 
since  settled  up  with  its  river  improved. 

Whut  benefits  have  accrued  to  that  community  will  snrely  accrue  to 
this  with  this  addition — that  the  mineral  resources  of  this  valley  are  to 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  place 
it  well  to  the  fore.  When  the  vast  acreage  of  the  Indian  Territory  is 
brou|j:ht  under  cultivation,  its  products  must  go  this  way. 

That  well-known  and  exceedingly  fertile  State  of  Kansas  will  find 
Fort  Smith  or  Little  Eock  its  nearest  water  outlet  eventually. 

It  will  be  seen  how  difficult  it  is  to  handle  this  question  briefiy,  if  it 
is  borne  in  mind  that  with  deep  water  to  New  Orleans  from  the  Gulf,  the 
Missivssippi  improved,  and  the  Arkansas  River  navigable  to  Little  Rock 
by  boats  drawing  5  feet  of  water,  we  have  the  conditions  likely  to  exist 
when  the  improvement  is  completed. 

I  have,  therefore,  only  attempted  to  outline  this  matter,  and  trust 
that,  when  this  portion  of  the  report  is  read,  a  map  of  the  territory 
covered  may  be  had  in  mind,  as  this  will  probably  be  of  itself  the  strong- 
est proof  that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  1^ 
summarized  in  a  report  like  this. 

Money  statement 

July  1,  1888,  amount  available |24a67 

Amouut  appropriated  by  act  of  August  11,  1888 25,000.00 

25, 24a  67 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $12,853.79 

July  1,  1889,  outstanding  liabilities 237.00 

13,090.79 

July  1, 1889,  balance  available 12,157.88 
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f 

[      (  Anoont  (estimated)  reqnirrd  forcoriipletion  of  existing  projeot,  auuiiully  $:{5, 000. 00 
I      J  Amoant  that  can  be  prolitabtyexpeiideiliu  fiscal  .vearomlti)gJiine:K),lH!)l    DO,  000. 00 

ISobmitte*!  iu  compliance  with  requireineuts  uf  si^ctiouH  2  of  rivor  and 
harbor  acts  of  ItitSG  and  1867. 


BXPKK8K     ACCOUKT     REMOVING      OBSTRUCTIOKS      IN    AKKAN6AH     lUVKK,     ARKANSAS 

DURING  FISCAL  TEAR  RNDING  JUNB  *SOf   1889. 

Pay-n»ll,  labor,  etc $8,069.29 

General  sapplies 3,  C8<;.  00 

Transportation • l('«.r)0 

Fn«»l f)r>.40 

Rent  of  oflSce HO.  00 

Telejjraph  service .78 

Travelinj^  expenses .V^'iO 

Stationery 4:^.42 

Capstans 1,4.17.20 

Total.. 12,85:1.79 


X  4. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

Work  daring  the  past  season  has  been  carried  on  under  two  actn  of 
Congress.  By  act  approved  August  5,  1886,  $75,000  was  appropriated 
ander  this  head,  itR  distribution  being  indicated  in  the  following  words 
and  figures: 

Improving;  the  Arkannas  River,  Arkansas:  Continuing  improvement,  ac('(irdiii<{  to 
the  plans  and  recummendatiouH  in  Appendix  V  13,  Executive  Document  No.  I,  49tli 
Congress,  of  which  there  are  to  be  expended  $t<,000  at  Pine  Bluff,  S1^nO<JO  at  Fort 
Smith,  and  $10,000  at  Dardanelle,  or  so  uinch  thereof  under  these  sums,  re.s)>ectivr]y, 
as  may  be  necessary  at  these  points. 

The  approved  project  for  the  expenditure  of  these  sums  nuiy  be  sum- 
marized as  follows : 

At  Pine  Bluff  the  $8,000  is  to  be  used  in  extending  and  impairing  the 
dikes  ;  a  portion  of  it  to  be  held  as  a  contingent  to  watch  the  miction  of 
the  river;  the  idea  being  to  cause  the  river  to  bec^omo  less  and  less 
dangerous  to  the  town  trout. 

At  Fort  Smith  the  $13,000  to  be  expended  in  erecting  a  permeable 
dike  a  little  above  the  town  anil  upon  the  opposite  side  of  the  river,  so 
as  to  contract  the  channel  and  prevent  it  from  leaving  the  city  wharves. 

At  Dardanelle  the  $10,000  is  to  be  expended  in  erecting  a  permeable 
dike  alwve  and  oiiposite  the  town,  in  such  position  as  to  remove  the 
sandbar  now  in  front  of  the  wharves. 

From  Little  liock  to  the  mouth,  the  balance,  and  so  n)uch  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
I^ermanent  improvement  of  the  river,  to  give  an  all  year-round  depth  of 
water  of  at  least  5  feet  at  extreme  low  water;  these  dikes  to  serve  as 
contraction  works,  but  in  no  instance  is  violent  contraction  to  be  at- 
temptetl.  All  the  dikes  referred  to  in  these  projects  to  be  about  12  feet 
in  height  above  mean  low  water. 

By  act  which  became  a  law  August  11, 1888,  $150,000  were  appro-, 
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priated  imder  this  bead,  its  distribntion  being  indicated  in  the  following 

words  and  figures : 

Iiiilirnx  in^  ArkniiMUi  River,  Arkansas :  Continaing^  improvement,  one  bnndred  tnd 
titf>  rhoiiNjiiiil  iliilliirs:  Frorided,  That  nothing  herein  contained  ahall  anthoriie  tlw 
Serntarv  ff  War  to  filter  upon  project  of  improvement  of  said  river  as  set  forth  in 
tlii;  I  ••port  of  till'  Hounl  of  Eujurineerson  improvement  of  Arkansas  River  from  Wichitii 
Kiiiin..  To  irs  uiniiih,  dattrd  Kew  York  City,  March  16,  ItM,  and  contained  in  Hooas 
Kx('<  iiTivf  iJocuiiiciit  No. '234,  r»Oth  CongresM,  1st  session :  Provided,  That  the  Secretaiy 
of  War  sbal!  expend  the  appropriati'm  nndor  this  head  with  reference  to  the  final  im- 
proveiik-ur  «>f  thi^  rivor  h»  contemplated  in  the  Report  of  the  Chief  of  Engineers  for 
tiio  voar  t'iidin;{  July  1.  Hr^o,  and  as  antborlzed  in  the  act  for  the  improvement  of 
rivi  r>  and  liarbuni,  ap]>roved  Angast  5,  ISc^,  and  in  Honse  Ezecntive  Docnment  No. 
1N».  41itli  Coiirrrfh8»  iHt  tset^sion  ;  said  methods  to  be  applied  as  the  Secretary  of  War 
iiiuy  diitM.t  at  bucb  {Miintit  (between  Wichita,  Kans.,  and  the  navigable  month  of  the 
Ai'kaiii^as  KivcTt  at  its  junctiou  with  the  Mississippi  River,  as  he  may  deem  for  the 
bo8t  iiitt^resrs  of  coiuiiierce.  And  all  moneys  now  to  the  credit  of  different  sections  of 
tlic  Arkaiis!t8  River,  other  than  the  appropiiationsfbr  the  operating  of  thesnaff-boats, 
shall  he  available  lor  use  under  this  head;  and  in  fntnre  the  engineer  in  chaiKOw 
tbis  work  and  tbe  Secretary  of  War  shall  make  report  npon  the  pnigress  and  needs  of 
tbiH  work  under  th;s  bead,  instead  of  re|)orting  npon  disconnected  projects,  as  here- 
tot'ort*.  Not  biu*^  herein  contained  shall  be  understood  to  prevent  the  Secretary  of 
War  from  up]>lyiug  any  part  or  all  funds  nrevionsly  appropriated  for  use  at  Foit 
8uiitb,  Dardanellc,  iu  Pine  Bluff  reach,  or  Ixom  expending  not  exceeding  fonr  thoo- 
Hand  dulIarH  to  reniovo  the  bar  in  front  of  Van  Bnren,  or  from  allotting  not  exceeding 
eigbt  tliuuhund  dollars  an  a  contingent  fond  for  expenditure  in  Pine  Bluff  reach. 

Tiie  approved  project  for  the  expenditure  of  this  sum  may  likewise 
be  sumiiiarized  as  follows: 

At  l*ine  Blutf  the  Siune  as  above. 

At  Vail  Bureii  the  $4,000  to  he  expended  in  erecting  a  permeable 
dike  at  a  snitsible  point  a  little  above  the  town  and  npon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leaving 
the  city  wharves. 

Froiii  Fort  (libsoii,  lud.  T.,  to  the  mouth  of  the  river,  the  balance  to  be 
expended  in  the  erection  of  permeable  dikes,  and  in  one  instance,  by 
rock  excavation  at  the  worst  places,  or  the  places  at  which  serious  in- 
terference witli  the  largest  amount  of  commerce  occurs,  so  far  as  the 
amount  ot  the  appropriation  will  permit,  looking  toward  the  perma- 
nent improvement  of  the  river,  to  give  the  channel,  as  provided  under 
the  act  of  August  5,  1886,  from  Little  Rock  to  the  mouth,  an  all-year- 
round  depth  of  water  of  at  least  2  feet  from  Little  Bock,  Ark.,  to  Port 
Gibson,  lud.  T. 

Under  both  acts  the  works  to  be  carried  on  by  hired  labor  and  the 
])urchase  of  material  iu  open  market,  as  this  is  believed  to  be  most 
economical  and  advantageous  to  the  Government. 

Ijelore  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that  place, 
built  in  1877  and  1888,  had  so  far  disappeared  as  to  render  no  service, 
and  the  river  was  about  to  throw  a  bar  along  the  wharves  of  the  town. 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cutting  off 
all  approach  to  either  wharf  at  low  water  or  at  medium  stage. 

At  l^ine  Bluftthe  condition  before  improvement  may  be  found  by  re- 
ferring to  the  report,  "  Imjuxjving  Arkansas  River,  Arkansas,  Pine 
Bluir,"  Annual  Ke])ort,  Chief  of  Engineers,  1887,  page  1616,  and  were  of 
so  grave  a  nature  that  a  re-enumeration  here  would  occupy  too  much 
space. 

From  Fort  Gibson  to  the  mouth  of  the  river  the  river  consists  of  alter- 
nating bars  and  craving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  lew  of  the  latter  operating  to  ett'cctually  close  the  river 
to  navigation  at  extreme  low  water  for  even  boats  dniwing  but  2  feet  of 
water. 
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In  all  cases  of  tbis  kind  the  crossingfl  occur  at  points  at  which,  while 
tlie  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its  water 
Sb  so  widely  spread  that  it  develops  no  channel  at  an^^  point.  Five 
jcars  of  careful  study  of  this  river,  combined  with  the  testimony  of  the 
savigatOFS  of  the  river,  all  point  to  this  fact,  that  the  crossings  are  deep 
or  shallow  in  proportion  as  the  water  is  narrow  or  broad  at  or  above 
tiie  crossing,  and  that  a  very  slight  contraction,  such  as  that  produced 
l^a  few  logSytree  tops,  and  somethues  clay  lumps,  just  sullicieut  to 
give  defining  power  to  the  current,  will  convert  a  bad  crossing  into 
a  good  one. 

Daring  the  fiscal  year  ending  June  30, 1889,  $G,044.09  have  been  ex- 
pended at  Fine  Bluff  in  the  erection  of  a  new  dike  and  repairs  of  one 
of  the  old  ones.  During  the  winter  time  the  point  of  impact  of  the  cur- 
vmt,  as  it  bore  down  upon  the  town,  was  moved,  according  to  plan, 
farther  down  the  town  front  and  ultimately  left  Dike  No.  2,  made  heavy 
to  receive  it,  and  bore  down  upon  a  light  dike  known  as  No.  3.  This 
dike  was  intended  to  do  sentinel  duty  until  the  new  point  of  impact  de- 
veloped. It  was  severely  punished,  but  held  its  ground  until  a  new  and 
heavier  dike  was  placed  above  it,  as  shown  on  Sheet  *'A." 

Under  the  influence  of  this  new  dike,  which  will  be  known  hereafter 
as  New  Dike  No.  3,  the  current  is  now  so  deflected  as  not  to  strike  the 
bank,  after  leaving  the  end  of  the  dike,  for  more  than  treble  the  (lis- 
tance  that  was  protected  by  Dike  2,  when  it  was  erected  for  a  similar 
pQr|>ose,  in  1884  and  1885.  This  shows  the  progress  that  has  been 
made.  The  river  has  assumed  a  flatter  curve  and  everything  favors 
the  ultimate  success  of  the  plan.  The  chances  of  the  cut-off  above  the 
towu  taking  place  are  much  less  than  before.  The  balance  of  the  con- 
tiDgent  is  held  to  watch  all  these  conditions,  and  it  is  recommended 
that  at  least  (8,000  more  be  made  available  as  a  contingent  fun<i.  The 
salvation  of  the  harbor  is  in'actically  secured,  and  when  the  very  grave 
nature  of  the  situation  in  1884:  is  considered,  the  results  so  far  are  most 
pratif3'iijg  and  so  great  that  the  outlay  so  far  is  insi;,niilicant.  It  only 
Kquires  a  contingent  fund,  to  use  in  aiding  the  river,  when  necessary, 
to  do  its  owu  work,  until  it  is  moved  so  far  troni  the  town  as  to  no  longer 
eudanger  its  harbor  or  itself. 

Where  the  worst  caving  was  taking  place  in  188 A  there  is  a  bar  with 
willows  upon  it  over  20  feet  high.  The  river  channel  of  1884,  above  the 
town,  under  the  influence  of  Dike  No.  1,  is  now  occupied  by  a  bar  some 
lO  or  12  feet  above  low  water  and  many  jicres  in  extent,  rapidly  growing 
nino  yuung  cottonwood.  This  represents  a  till  in  some  instances  of 
upwards  of  80  teet  of  sand.  The  new  enterjuises,  started  upon  the 
contidence  given  by  the  works,  have  capital  rising  into  the  millions. 

At  Fort  Smith,  Ark.,  $26.88  was  expended  during  the  liscal  year  end- 
iug  June  30,  1889,  in  watdiing  the  eftects  of  the  dike.  The  year  has 
Ijeen  prolific  in  rises  and  the  dike  has  accomplished  its  purpose  very 
^ccessfully  indeed,  having  <Ieepened  the  channel  in  front  of  the  town 
to  the  required  depth.  It  has  suftered  severely  from  adverse  attacks, 
«Iae  to  changes  in  direction  of  current  in  the  ui)i>er,  unimproved  river, 
i'Utits  work  is  done.  There  arc  two  breaches  of  about  40  feet  each 
tliroagh  it,  and  the  balance,  $233.0G,  has  been  held  to  see  if  they  would 
itqoire  closing  to  make  the  work  successful.  This  will  no  longer  be 
Wd;  one  breach  has  been  practically  closed  by  the  drift  and  the  other 
is  of  no  moment,  now  the  work  is  done. 

Present  projects  for  the  improvement  of  the  reach  above  will  render 

tlie  entire  dike  of  no  further  use  in  future,  only  as  a  supplementary 

Work  to  those  above.    The  citizens  of  Fort  Smith  are  justly  gratified 
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ftDd  is  in  everyway  snccesaful.  The  requisite  doptli  of  24  feet  to 3  feet 
at  extreme  low  water  has  beeu  maintained,  uo  bar  has  ibrined  below, 
ud  no  caving  of  the  bauka  opposite  the  dikes  has  taken  place.  Navi- 
gators of  the  river  are  loud  in  praise  of  the  work  and  very  enthusiastic 
over  it.  The  work  of  the  years  1888  and  1889  above  the  Baring  Ci*os8 
Bridjzc^  is  probably  the  most  strikinf?  in  its  success.  Before  any  work 
vaa  done  the  current  ha<l  left  the  draw-span,  which  is  next  the  south 
abatment,  and  was  eroding  the  bank  ju^t  below  the  north  abutment, 
forming  a  bar  very  rapidly  in  the  draw.  So  successful  have  the  dikes 
been  that  there  is  now  a  bar  some  10  feet  above  low  water  from  the 
north  abntment  to  the  first  pier,  an<l  the  current  already  passes throu^i^h 
the  north  half  of  the  draw-span  and  will,  when  the  dikes  produce  their 
maximum  effect,  it  is  believed,  return  to  its  normal  condition  when  the 
bridge  was  erect eil. 

The  blue  lines,  Sheet  1,  map  of  the  Arkansas  Itiver,  Little  Rock  to 
mouth,  shows  the  position  of  the  dikes.  The  dikes  below  the  Little  Liock 
aud  Fort  Smith  Kailway  Bridge,  erected  in  the  year  en<ling  June  30, 
18S8,  rendered  good  service.  Those  intended  to  act  in  conjunction  with 
then'i,  erected  in  the  year  ending  June  30, 1880,  have  not  had  time  to  de- 
velop their  usefulness.  By  December  1.  they  will  have  had  time  to  have 
bud  some  influence,  and  as  they  are  upon  one  of  tiie  worst  i>laces 
op<>n  the  river,  a  special  i-eport  could  be  prepared  whieJi  might  be  of 
pnictieal  value  as  demonstrating  the  eife(!ts  of  constnn^tion  works  of 
tbis  kin<l  under  a  severe  test.  It  was  my  intention  to  submit  tracings 
vith  soundings  (taken  at  the  various  points  where  the  improvements 
have  been  made)  during  the  last  tew  days  of  June,  ISSO,  but  the  river 
has  kept  up  so  tliat  the  actual  depth  at  low  water,  which  must  be  had, 
eiiuld  not  be  obtained. 

It  will  be  borne  in  mind  that  under  this  plan  the  river  opposite  the 
dikes  may  shoal  up  during  high  water,  just  as  it  did  before  the  dike 
was  erected,  the  dike  being  low,  but  when  the  river  falls  in  a  natural  state 
it  may  detine  a  channel  and  may  not.  In  its  improved  state  tln^  low 
dike  obliges  it  to  go  to  the  other  side  ami  define  its  channel.  Clearly 
then,  to  demonstrate  the  depth  of  water  obtained,  no  reduced  sound- 
injrs  will  do,  but  of  necessity  one  must  take  the  actual  depth  at  low 
water,  when  the  river,  under  the  inliuence  of  the  dike,  has  defined  its 
ehannel.  Since  December,  1888,  no  time  has  occurred  when  such  sound- 
ings could  be  taken.  If  these  are  required,  they  may  be  had  in  Sep- 
teinl>er  and  October,  or  iJovember,  but  probably  not  with  certainty 
earlier  than  that. 

There  have  been  a  few  days  during  this  time  when  the  water  has 
stood  at  5  feet  on  the  gauge,  or  less,  ami  it  has  been  at  times  like  these 
that  the  navigators  have  observed  the  increased  depth  due  to  the  works, 
which  was  so  satisfactory  that  they  volunteered  the  information  as  to 
the  facts  out  of  pure  enthusiasm  over  i)resent  and  prospective  results. 
Considerable  study  and  management  is  recpiired  to  enter  upon  a  work 
which  should  have  had  $450,000  for  the  first  year,  with  only  *  150,000. 
A  ciTtain  amount  of  ])lant  is  indispensable  if  economicid  work  is  to  be 
done;  and  yet,  if  it  were  all  to  be  built  with  this  small  appropriation, 
it  would  leave  very  little  money  for  actual  construction  work.  The 
l^ine  Blufl',  Fort  Smith,  and  Dardanelie  plant  has  l)een  utilized,  and  a 
small  additional  equipment  will  be  achled.  If  promi)t,  econcunical  re- 
1  suits  are  expected,  at  least  $450,0(M)  should  be  nia^le  available  und(»r 
.  this  head  for  the  fiscal  year  ending  June  .'50,  ISOl,  and  it  will  recpiire, 
■  acx-unling  to  the  present  plan,  $3,<J51,470  to  comi)lete  the  improvement. 
I  wouM  r«^^i>ectfully  invite  attention  to  the  wonderful  development 
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of  this  State,  aud  tbo  natural  teadency  of  all  tbis  to  make  Little  Bock 
a  great  commercial  center. 

All  the  statistics  conuected  with  my  reports  bear  upon  tbis  more  or 
less.  As  one  reach  of  river  under  consideration  has  Little  Rock  at  its 
bead,  the  great  importance  of  these  works  becomes  more  apparent. 

A  careful  study  of  statistics  for  four  years  convinces  me  that  the 
State  of  Arkansas  will  ere  long  rise  many  files  in  the  rank  of  the  States, 
and  ]>ul>lic  improvements  will  return  manifold  tbeir  cost  iu  material 
beuelit  to  the  entire  State. 

COMMERCE. 

For  commerce  see  report  upon  "  Removing  Obstrnctions  in  Arkansas 
River,  Arkansas." 

Money  statement 

July  1,  1888,  amount  available $10,009.54 

Amount  api)ropriate(l  by  act  of  August  11,  1888 150,000.00 

160,009.54 
July  1,  18H9,  amount  expended  during  fiscal  year,  exclnsive 

of  liabilities  out8taudinjr  July  1,  lo88 $35,9^5.13 

July  1,  1889,  outbtaudiug  liabilities 1,778.59 

37, 713. 72 


July  1,  1889,  balance  available 122,295.8;* 


< 


'Amount  (estimated)  retpiired  for  completion  of  exiHting  project 3, ()ol,479. 00 

Amount  that  can  be  profitably  expended  in  tiHcal  year  ending  Juno 

:i(»,  l-syi 450,000.00 

Submitted  in  compliance  with  requiremeutsof  sections  2  of  river  and 

harbor  acts  of  18(3t>  and  1867. 


EXPENSE  ACCOUNT— IMPROVING  ARKANSAS  KIVER,  ARKANSAS,  DURING  FISCAL  YKAR 

ENDING  JUNE  30,    1889. 

rav-roll,  labor,  etc $18,599.41 

Fuel 802.12 

Transportation 92.61 

Kent 160.00 

Toleorapli  service ^ 16.99 

Stationery 101.91 

Steam-boat  and  two  barges 3,000.00 

rile  driver  1,100.00 

Skill" 2:^.00 

Traveling;  expenses -, .„ 3H6.83 

(general  Hni)plies 9,307.88 

JSubbistencc  stores 2,345.38 

Total 35,935.13 


X5. 

IMPROVEMENT  OF  PETIT  JEAN   KIVER,  ARKANSAS. 

Before  iinprovemeiit  tliis  river  was  obstructed  by  srags,  logs,  drift- 
pilis,  overlnmgin^  trees,  aud  shoals. 

Theorij^iiuil  i)roject  for  iuiproveuieut  couteuiplated  rendering  it  nav- 
ij^able  duiiug  lii^U  aud  medium  staj^es  of  water  as  hi^h  as  Dauvilley 
Ark.,  by  cutting  tlie  overhanging  trees  and  cutting  up  the  snags,  logs, 
and  drift.  The  fall  in  the  river  is  so  great  that  nothing  could  be  done 
to  improve  the  shoals.    The  first  appropriatiou  ever  made  for  the  river 
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was  that  of  the  act  approved  Angast  5, 1880,  amountinii:  to  $3,500,  ono- 
half  the  estimate,  $7,000.    This  amount  was  expended  prior  to  June 
3fly  1888,  iQ  completing  the  work  of  improvement  to  Rocky  C'rossln^, 
or  about  balf  the  distance.     Tlie  act,  wliich  became  a  law  August 
11,  1888,  appropriated  $2,500,  and  provides  for  continuing  the  improve- 
ment below  the  iron  bridge  at  Kocky  Crossing.    It  will  be  seen  that 
this  is  a  departure  from  the  original  project,  and  contemplates  entering 
open  ail  improvement  of  a  semi-permanent  character.    This  reach  of 
river  was  accordingly  visited  in  person  and  a  new  project  prepared  and 
daly  approved.    This  project  provides  that  $2,500  be  expended  below 
Kocky  Crossing  in  removing  timber  from  the  low-water  channel,  and 
in  removing  a  small  portion  of  the  ledges  at  Slaty  Crossing  and  Rob- 
inson's  Kidge,  so  as  to  prolong  the  season  of  navigation.    The  best 
season  for  condacting  this  work  begins  about  the  middle  of  August  or 
the  1st  of  September.    The  date  at  which  the  act  became  a  law  pre- 
duded  the  possibility  of  making  the  examination,  preparing  the  project 
and  commencing  the  work  daring  the  fiscjil  year,  ending  June  30, 1881), 
as  high  water  would  have  interrupted  the  work  before  it  would  have 
been  completed,  rendering  suspension  of  work  necessary,  thereby  add- 
mg  materially  to  the  expense  of  transporting  men  and  material  to  the 
works  on  two  different  occasions,  when  one  would  answer  as  well.    For 
these  reasons  no  work  except  that  which  was  necessary  to  make  the 
examination  has  been  done  during  the  fiscal  year  ending  June  30, 1880. 
Late  in  August  or  early  in  September  the  work  will  be  begun  in  accord- 
ance with  the  approved  project.    It  is  scarcely  necessary  to  prolong 
this  report  to  stiite  the  advantages  to  be  derived  from  the  improvement, 
since  these  are  set  forth  at  length  in  the  remarks  in  reference  to  com- 
merce.    It  is  my  duty  as  Engineer  officer  in  charge  to  renew  the  recom- 
mendations of  improving  the  river  from  Rocky  Crossing  to  Danville, 
according  to  the  original  project.    Three  thousand  five  hundred  dollars 
will  be  required  for  this  purpose;   in  this  connection  attention  is  re- 
K[»eetfully  invited  to  my  reports  of  the  last  two  years.    The  entire  river 
to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and  the 
bridge  at  Rockj'  Crossing,  which  now  ot>structs  its  free  and  safe  navi- 
gation, should  be  made  to  comply  with  the  law  at  as  early  a  date  as  pos- 
sible. 

COMMERCE. 

When  works  of  improvement  began,  a  boat  made  two  or  three  trips  a 
year,  at  high-water  or  medium  stages,  and  brought  out  from  200  to  300 
bales  of  cotton.  With  the  improvement  completed,  freight  rates  would 
be  reduced  50  per  cent,  and  distance  in  hauling  by  wagons  reduced  20 
miles.  There  being  no  competing  routes  of  transportation,  ex(?ept 
wagons,  no  compari^on  of  rates  can  be  made.  The  completion  of  the 
works  as  originally  recommended  would  increase  the  commerce  ten-fold, 
and  it  is  estimated  by  one  writer  that  from  5,000  to  G,000  bales  of  cotton 
voiildbe  moved  by  river.  Another  writer  estimates  the  increase  at  from 
50  to  100  per  cent.  The  community  generally  would  receive  many 
benefits.  One  writer  estimates  that  products  could  be  marketed  at 
one-half  present  cost;  another  states  as  an  incidentiil  benefit,  thjit  the 
freeing  of  the  river  of  obstructions  will  reduce  the  overftow,  therel)y 
increasing  the  areas  under  cullivatipn  and  improving  the  general  health 
of  the  section.  To  all  this  may  be  added  the  fact  that  this  stream  is 
the  only  outlet  to  the  Petit  Jean  Valley.  This  valley  is  very  rich.  The 
town  of  Danville,  in  this  valley,  receives  over  1,000  tons  of  treight 
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annually,  by  wagons.  Timber  is  plentiful  and  in  great  variety.  The 
great  draw  back  to  this  section  is  its  want  of  cheap  transpcNrtatiou. 
The  oi)euing  of  the  Petit  Jean  to  navigation  for  5  or  6  mouths  would 
be  of  untold  value  to  the  entire  valley. 

The  limits  of  a  report  of  this  kind  forbids  entering  into  details,  but 
it  may  be  stated,  in  a  general  way,  that  the  total  required  to  complete 
the  work  is  insignificant  compared  with  the  results  to  be  gained. 

Money  statement. 

Anionnt  appropriated  by  act  of  August  11,  1888 f2,500.00 

July  1,  lHr9,  aniouut  expeudcd  during  fiscal  year,  exclusive  of  liabilities 
oiitstaiiding  July  1,  1««8 49.48 

July  1,  ieW9,  balance  available 2,450.52 

Amount  (c«tiniated)  required  for  completion  of'existing  project 3,500. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  «)0,181>1      3,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  1867. 


KXPENSE  account:  IMPROVING  PETIT  JKAN  RIVER,  ARKANSAS,  DURING  FISCAL  YRAR 

KNDING  JUNK  30,   1689. 

Gonoral  supplies $21.20 

Fml 11.00 

Traveling  expenses 17.28 

Total 49.48 


X  6. 

IMPROVEMENT  OF  FOURCIIE  RIVER,  ARKANSAS. 

The  iinprovemeiit  of  this  stream  was  begun  in  1879,  under  the  act 
apju'oved  ^Nlarcli  3,  1879.  Prior  to  any  improvement  its  channel  wa« 
elioked  with  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
banks.     Several  bad  shoals  also  imi)eded  navigation. 

Up  to  June  30,  18SG,  $LM,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions  through  the  shoals,  and  now  and  then 
a  snag  that  has  washed  in  since  work  was  suspended,  in  December, 
1882,  still  oilers  serious  obstacles  to  navigation  at  medium  stages  of 
watt'r. 

By  act  approved  August  5,  1880,  S",000  were  appropriated  for  re- 
moving rock  slioais  situated  about  4  miles  below  Perryville.  At  the 
close  of  the  liscal  year  ending  June  30,  188 "<,  this  sum  had  been  ex- 
l)endv-d,  completing  a  channel  about  500  yards  long,  30  feet  wide,  and 
2  feet  deep  at  low  water  through  this  shoal. 

For  the  past  two  years  recommendations  have  been  made  with  refer- 
ence to  the  improvement  of  certain  shoals  below  this  one,  and  for  snag- 
ging operations. 

As  no  appropriation  was  made  by  the  act  which  became  a  law  August 
11,  1888,  no  work  was  done  during  the  fiscal  year  ending  June  30, 1889, 
and  there  only  remains  to  renew  the  recommendations  of  these  two 
years. 
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Ihe  Gommeice  upon  this  river  is  increasing,  and  the  ezpenditare 
neommended,  t.  e*j  $7,650,  is  fally  warranted.  The  valley  of  this  river 
■80  fertile  that  several  railroad  companies  are  considering  the  propriety 
of  entering  it. 

OOMMEBOE. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following,  which  api^eared  in  the  Annual  Beport  of 
the  Chief  of  Engineers,  1879,  page  971 : 

The  vaUey  of  the  Foarche  Le  Fevre  is  one  of  the  most  extensive  in  the  State. 
Large  qnaotities  of  Inmber  and  cotton  are  hrought  ont  annually,  besides  grain,  fars, 
tallow,  and  beeswax.  There  are  also  mines  of  lead,  iron,  and  other  metals  in  the 
Talley  which  can  be  profitably  worked  when  the  improvement  is  completed. 

As  to  effect  npon  rates  of  insurance  and  freight,  no  data  to  work 
from.  The  incomplete  state  of  the  works  would  be  against  any  great 
change. 

As  to  effect  of  competing  routes  of  transportation,  there  are  no  com- 
peting routes.  What  freight  the  steam-boats  do  not  succeed  in  reach- 
ing must  be  hauled  long  distances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with  this 
river  thoroughly  improved  there  would  be  a  great  saving  of  time  to 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  extent  that 
new  impetus  would  be  given  to  the  settlement  of  the  country  and  largely 
ineiease  its  products. 

As  to  benefits  to  community  if  completed,  there  are  few  communities 
in  this  State  so  dependent  on  a  river  for  transportation  as  the  settlers 
of  this  valley.  Every  step  in  the  improvement  will  bring  direct  gains 
and  will  be  utilized  at  once.  With  such  improvements  as  Lave  already 
been  made,  over  3,000  bales  of  cotton  are  brought  out  annually  and 
several  tons  of  freight  are  handled.  One  steam-boat*  works  very  ener- 
getically upon  this  river,  and  takes  immediate  advantage  of  every  im- 
provement so  that  the  people  are  sure  of  immediate  relief  as  the  chan- 
nel is  improved. 

Money  statement 

IAiuoant  (estimated)  required  for  completion  of  existing  project ^^  650 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891.    7, 650 
Submitted  in  compliance  with  requirements  of  sections  2  o  f  river  and  har- 
bor acts  of  1866  and  1867. 


X7. 

IMPROVEMENT  OF  WHITE  RIVER.  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snafus,  drift- 
piles,  and  logs  in  its  lower  portion,  and  from  Batesville  up  gravel-bars, 
rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded  navi- 
gation. The  originally  adopted  project  convsisted  iix  snagging  opera- 
tions, blasting  of  ledges  and  bowlders,  and  dam  building,  to  remove 
f:ravel-bars,  or  to  close  chutes  from  time  to  time,  as  appropriation 
warranted  and  commerce  required.  The  lirst  separate  appropriation 
for  this  river  was  made  by  act  approved  July  r>,  1884.    At  the  time  it 

'Jiibt  before  uiailin;;  thin  report,  I  learn  :i  iicWhttMin-hoat  is  being  bnilt  at  the 
bead  of  navigation,  at  Perry  viUe. 
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\v;kh  ])assrcl  tlio  river  wna  in  excellent  navigable  condition  for  boats 
drawing  luit  to  oxcci'd  3  feet  of  water  from  its  inouth  to  Newport,  Ark, 
From  New{)oi-t  to  HiitesviHe  there  were  many  tronblesouie  snags,  and 
from  l>atesville  to  Buffalo  Sboals  tbere  were  numerous  bad  sboals,  render- 
ing navigation  very  uncertain.  From  Buffalo  Shoals  to  Forsythe,  Mo., 
there  were  umny  line  i^eaches  of  river,  but  the  depth  of  w<iter  on  Buf- 
falo 8lioals  and  others  less  dangerous  prevented  any  navigation  at 
oi'tliuarv  stages  of  water.  This  river  has  been  united  so  often  with  the 
St.  Kraiu'is,  and  again,  once  with  the  Black  and  St.  Francis,  and  once 
with  the  lUaek  and  Little  lied,  that  it  is  impossible  to  give  exactly  how 
nuu'h  hail  been  expended  on  the  White  Kiver  to  June  30,  1884.  After 
a  t'ari'tnl  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Congress,  first 
sossion.  the  approximate  amount  is  set  down  as  not  under 8 170,001)  and 
uo{  o\kv  $L'tHi,('00.  This  estimate  should  be  given  a  weight,  8  in  a  scale 
of  10, 

The  pn>i*'it  tor  expending  the  appropriations  made  by  acts  approved 
.Inlv  .»,  ISSI,  anil  August  5,  1880,  provide  for  the  removal  of  snags, 
bowtdns.  and  other  obstructions  to  navigation,  building  wing  dams  to 
iinpro\  r  slioals,  it'paiis  to  and  care  of  plant,  and  survey  of  the  river, 
as  pro\  idiMl  tor  in  the  acts,  with  a  view  to  its  ]>ernianent  improvement 
from  I'VisN  t)K\  Mo.,  to  its  mouth.  Up  to  June  30,  I8S8,  $51,359.05  had 
lMM*n  expanded.  This  completed  the  survey,  plotted  the  note.<«,  and 
pnMishrd  tlio  maps,  etlectively  improved  the  most  dangerous  shoals 
lM«twren  r»MtVaIo  Shoals  and  Batesvi lie,  removed  the  more  dangerous 
siia.us  from  l>att^svi^e  to  it  month,  and  left  a  small  balance  of  $1,052.35. 
ll  was  not  dorninl  advisable  to  attempt  any  further  temporary  work 
with  this  small  bahuiee  until  the  action  of  Congress  should  be  known, 
as  It  I'MiM  Uo  used  nioio  etVoctively  with  the  appropriation  for  perma- 
nriii  impiovruuMit.  \\\  the  act  wiiich  l>ecame  a  law  August  11,  1888, 
!i<:?."\(MU»  was  appropriated. 

In  m\  Amuuil  Kepori  for  ISSS  $5S,000  wa«  specified  as  the  sum  that 
lould  Im'  protiial>l>  oxpended  u]K>n  the  permanent  improvement  of  this 
rivrr  dmiiiLr  ihr  lisral  year  ending  June  30,  1890.  The  present  project 
is  in  arrord  with  tho  phins  an<l  estimates  submitted  in  that  report, 
inodititMl  with  innrh  ditlienlty  in  order  to  adapt  the  method  of  work  to 
tho  small  si/0  ot'  the  appropriation,  and  i)rovide  for  a  limited  amount  of 
sna^-iin*:  (vpriai  ions,  and  provide  for  the  completion  of  the  work  on 
tlu»  shoals  tiiMii  l»iitValo  Shoals  to  Newport,  and  the  erection  of  as  many 
dikes  as  possihlo  upon  the  worst  shoals  between  Newport  and  the  mouth 
of  tin*  ri\»M\  and  (tlu*  most  dilVirult  element)  the  construction  of  the  nec- 
essary plant  lorairy  lorward  the  work.  The  original  pLin  and  estimate 
may  he  loiind  in  detail  on  pai^e  MSti^/N<v/.,  Anunallieport  Chief  of  Eugi- 
ner'is,  ISSS.  Daring  the  liseal  year  ending  June  30, 1889,  $10,000.12 
were  expended  in  the  const  rnet  ion  and  equipment  of  six  barges,  a  float- 
ing pile  driver,  repairs  to  the  ipiarter-boat,  cai'e  of  property,  and 
in  sna;z;J:ing  operations  between  Uatesville  and  the  mouth.  The  only 
way  to  advantageously  expend  the  snnill  apiu'opropriation  was  to  dis- 
pense with  steam-power  as  far  as  ju'aeticahle  by  moving  the  quarter- 
boat  and  operating  barges  to  Buffalo  Shoals  (the  head  of  the  improve- 
ments eontemplatt^Ml  at  present)  at  a  medium  stage  of  water,  and  leav- 
ing them  there  until  the  low-water  season  arrives.  The  detailed  work 
on  the  shoals  from  there  to  Newport  can  be  carried  on  without  maintain- 
ing a  tow- boat. 

A  ear  tainine  during  the  cotton  season  caused  considerable  delay  in 
be;iinniiig  the  construction  of  the  barges,  so  that  by  the  time  they  were 
completed  it  was  necessary  to  move  the  operating  ileet  to  Buffalo  Shoals. 
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The  continnons  low- water  season  docs  not  set  in  until  about  July  1,  and 
doses  about  November  1. 

It  will  be  seen  that  after  completing  the  ]>lant  there  was  no  time 
during  the  fiscal  year  to  do  efifective  work.  The  snagging  operations 
were  the  most  thorough  the  river  has  ever  had,  but  could  not  bo 
erMDpleted  altogether,  duo  to  tlie  early  commencement  of  the  high- 
water  season,  the  policy  of  snagging  only  at  extreme  low  water  being 
itrictly  adhered  to,  as  the  only  economical  and  advantageous  time 
to  do  this  work.  Everything  is  in  excellent  condition  for  beginning 
aetnal  operations  at  the  commencement  of  the  next  tiscal  year ;  that  is, 
so  far  as  the  size  of  the  appropriation  warrants.  It  is  hoped,  in  the 
interests  of  navigation,  that  the  next  appropriation  for  carrying  out  the 
improvement  of  this  river  will  be  at  least  the  full  $58,(i(i0  that  can  be 
profitably  expended  during  one  fiscal  year. 

Great  commercial  interests  due  to  inexhaustible  mineral  resources 
are  concentrated  upon  the  immediate  improvement  of  this  river.  The 
expense  iu  accord  with  the  present  plan  is  inconsiderable,  and  the  im- 
provements, when  completed,  will  be  of  a  very  permanent  character. 
Active  preparations  are  being  made  to  utilize  its  waters  the  moment 
they  are  in  suitable  shape.  It  is  now  Ijclieved  that  one  more  8^,000  ap- 
propriation for  snagging  below  Batesville  will,  if  expended  in  the  rnu' 
ning  exi>enses  of  and  repairs  to  the  snag-boat  Henry  Sheldon — operating 
at  extreme  low  water — complete  all  the  snagging  operations  required, 
except  such  few  snags  as  may  be  removed  by  a  boat  equipped  as  a  snag- 
lioat,  but  used  principally  for  towing  and  transportation  on  the  work  of 
permanent  improvement. 

Inviting  attention  to  the  plans  and  estimates  submitted  in  18SS,  it  is 
my  dutj'  to  state  that  the  most  economical  an<l  advantageous  method  of 
completing  this  work  would  be  to  make  all  the  balance  required  avail- 
able iu  one  season,  as  this  would  save  all  expense  of  earing  fori)laiit 
and  repairing  the  same  during  the  interval  between  two  or  njore  appro- 
priations. 

COIMERCE. 

The  first  appropriations  having  been  made  in  1833,  the  records  of  this 
office  do  not  show  what  was  the  amount  of  commerce  jirior  to  any  at- 
tempts at  improvement. 

In  the  Annual  lieiK)rt  of  the  Chief  of  Engineers  for  1870,  i)age  027, 
Colonel  Suter,  referring  to  the  upper  reaches  of  this  river,  says  :  "The 
country  bortlering  on  this  portion  of  White  lliver  is  almost  entirely 
ilependent  on  water  transportation,  which,  from  the  <litlicult  character 
of  the  navigation,  is  very  uncertain  and  costly,"  and  even  one  year  later 
be  speaks  of  much  of  the  commerce  being  carried  on  by  teams.  (xVunual 
Kejiort,  Chief  of  Engineers,  1887,  page  501.) 

The  advantages  to  commcrceif  the  permanent  imi)rovement  is  elfected 
will  be  greatest  of  that  to  any  other  river  in  the  State,  in  proportion  to 
the  cost. 

This  is  a  natural  highway  for  commerce  to  an  extensive  territory  and 
moch  of  this  territory  has  as  j'ct  no  other  outlet  except  the  wagon.  In 
lliis  connection  see  Annual  Keport,  Chief  of  Engineers,  1880,  page  1313, 
Ammal  Keport,Chief  of  Engineers,  1881,  page  1101,  also  Ainiual  lie- 
port.  Chief  of  Engineers,  1885,  pages  1589  and  1501.  Here  will  be  found 
a  steady  increase  in  commerce,  keeping  pac<»  with  the  improvements, 
which  speaks  for  itself  and  calls  for  no  comment. 

Ah  to  benefits  to  community,  it  may  be  said  that  a  commnnity  that 
will  follow  up  the  work  already  done  as  this  one  has,  can  but  be  greatly 
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benefited.  Every  improTement  made  is  promptly  taken  advaDtage  of. 
The  ra])id  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  perinancnt  improvement  of  this  river  will  conffur  benefits  npon  this 
comaumity  so  great  that  the  cost;  of  the  works  will  seem  too  small  for 
com])ari$oii. 

Any  one  taking  the  trouble  to  read  the  Annual  Reports  of  the  Chief 
o(  Engineers  for  the  past  twelve  years  will  be  struck  with  the  uniform 
testimony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
river,  a  signiiicant  fact  in  itself. 

The  tblh)v\ing  letter  speaks  for  itself: 

TELLvnxEy  Ark.,  April  23, 1889. 

Siu  :  Your  favor  of  April  18  is  before  me;  in  reply  I  wiU  ny  tiiat  I  believe /ii2/y 
tluit  transportation  has  increased  within  the  past  nine  months  on  this  portion  of  the 
^VIlit^'  Kivor»  viz,  from  Calico  Hock,  say  to  ''Oakland,"  this  county,  fully  100  per 
ciMit.  by  Htoani  power  ;  of  course  there  have  been  many  barge  loads  of  mineral  taken 
out  from  liowor  Hufl'ulo  Htrikinp^  the  White  River  below  Buffalo  Shoals,  which  I  do 
not  4'on.si(hT  in  computing  the  increase,  but  nearly  all  the  cotton  raised  in  Baxter. 
Murion«  a  portion  of  Hootu*,  Taney  County,  Mo.,  as  well  as  boatload  after  boat  load 
of  nuMchandiMo  has  been  taken  out  and  brought  up  by  means  of  the  river,  which  has 
ham  of  tfrvat  hvHcfit  to  uh  during  the  past  year,  and  if  assistance  could  be  given 
at  idiil'iijo  SlioalH,  and  from  there  up  as  far  as  Elbow  Shoal,  it  would  be  of  great  bem- 
t'Jit  to  tliiN  Hoction  of  country,  for  transportation  is  what  we  need. 
Vi'rv  respectfully,  yours, 

D.  H.  N.  DoDD. 

Capt.  H.  S.  Tahek. 

Corps  of  Kmjinccrs,  U.  S,  A, 

Money  statement 

July  1,1."*>^8,  amount  available $1,652.35 

Aiiioiint  ai>propriutcd  by  act  of  August  11,  1888 25,000.00 

26,652.35 
,lnlv  1,  18M>,  amount  expended  during  fiscal  year,  exclusive  of 

h'abilit Irs  outstanding, Inly  1,  1888 $10,066.12 

July  1,  l.s>i»,  oiithtanding  liabilities :i2a33 

10,394.45 

July  1,  1881),  balance  available , 16,257.90 


I 

I 


j  AiMonnt  (estimated)  required  for  completion  of  existing  project 83,815.00 

Amount  (i'stimated)  re(i ui red  for  Huagging  annually 8,000.00 

Aiuouiit  t  hat  (.'an  be  prolitably  expeudeiTin liscal year euding  Juue30, 18U1    91, 815. 00 
Submitted  in  eomplianeo  \vith  requirements  of  sections  2  of  river  and 
harbor  aet8  of  Ir'Gd  and  1807. 


I 


KXPKXSK    ACH^orNT    IMl'UOVING    WIllTK    ]aVKU,    ARKANSAS,    DURING    FISCAJ^    TEAR 

ENDING  JUNK  30,    1889. 

Pay-roll,  labor,  etc $4,996.66 

SubsiHteneo  supplies 513. 16 

General  supplies 2,756.66 

Trans])oitation 27.35 

Photolithographic  maps 280.75 

Kent  of  ollice 80.00 

Traveling  expenses 169. 9?} 

Fuel 139.20 

Telegrai)h  service 4.52 

Stationery 50.84 

Skifls 47.00 

Hoisting  engine  and  boiler - 1,000.00 

Total :..-  10,066.12 
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X  8. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

The  appropriation  available  is  the  first  ever  made  for  this  reach  of 
rirer.  Prior  to  the  work  done  in  the  fiscal  year  eii<iiiig  June  30,  1889, 
Hs  channel  was  choked  with  log^s  and  sna^^vS,  overhan^i^ing  trees  inter- 
fered with  smoke-stacks,  and  several  shoals  interfered  with  low-water 
navigation. 

The  present  project  proposes  the  removal  of  the  logs,  8ua«:fs,  and 
overhuu^ng  trees  from  the  town  of  Riverside,  Ark.,  to  the  mouth  of  the 
river.  This  oi)eration  will  incideutJilly  irai)rove  the  shoals,  as  they  are 
caosecl  in  the  majority  of  cases  by  an  accumulation  of  loij^s. 

Seven  thousand  dollars  was  the  amount  appropriated  ;  $3,000  for  the 
eonstractiou  of  a  snag-boat,  and  $4,000  for  its  operating  expenses,  work- 
injf  at  or  near  extreme  low  water,  the  boat  being  constructed  of  light 
draught  for  this  purpose. 

Dnring  the  fiscal  year  ending  June  30, 1880,  $3,970.06  were  expended 
boilding  the  snag-boat  Ritientide^  equipi)ing  the  same,  and  removing  07 
BDDgs  and  logs,  14  drift  piles,  and  G!)  overhanging  trees  for  3  miles  of 
river,  beginning  at  Riverside,  Ark.,  and  working  down.  The  winter 
season  being*  exceptionally  good  for  out-of-door  work,  and  James  A. 
Murray,  overseer,  being  a  very  faithful  man  and  economical  worker, 
with  other  elements,  produced  a  boat,  the  duplicate,  practically,  of  the 
»QCces8ful  boats  WiqA.B.  Johmon  and  the  Harry  Breck^  for  about  $800 
fcss  than  the  cost  of  either.  As  the  continuous  low- water  season  did 
not  set  in  until  the  middle  of  June,  only  a  beginning  could  bo  made  at 
removing  obstructions.  The  boat  is  well  adapted  to  its  work,  and  be- 
inj:  thoroughly  equipped,  and,  so  far,  everything  being  within  the  esti- 
mate, it  is  confidently  expected  that  the  work  required  at  present  will 
be  completed  within  the  present  appropriation.  With  the  commerce 
iucTcasing  annually,  and  a  vast  amount  otfertile  territory  unsettled,  it 
rould  be  unwise  to  say  that  all  the  work  that  ever  will  be  recpiired  has 
been  completed.  With  a  very  little  expense  for  a  few  short  dams,  with 
locks,  the  entire  rciich  could  be  made  an  excellent  canal,  with  the  swamp 
above  Riverside  the  feeder,  the  latter  needing  possibly  a  slight  amount 
of  artificial  work  to  increase  its  capacity. 

COOIERCE. 

It  is  not  easy  to  ascertain  the  amount  of  commerce  upon  this  river 
prior  to  the  making  of  this,  its  first,  appropriation.  Since  the  building 
of  tbe  railroad  the  many  obstructions  in  the  stream  have  caused  boats 
topve  ui>  the  use  of  it,  and  it  is  hard  to  get  any  information  in  n^gard 
to  it.  It  could  not  have  been  large,  for  tlie  obstructions  are  so  numer- 
ous as  to  i)reclu(le  much  use  of  it. 

As  to  the  effect  upon  insurance  and  freight  rates,  this  can  only  be 
known  by  actual  trial,  as  this  is  almost  a  hitherto  unknown  river  so  far 
as  any  records  fjo. 

As  to  the  effect  upon  competing  routes  of  transportation,  there  are 
prol>ably  very  few  sections  in  which  an  open  river  would  afibnl  relief  to 
abnrdened  people  under  exorbitant  rates  made  by  a  sin;,^le  line  of  rail- 
row!,  as  this  one  will  do.  As  to  relative  cheapness,  there  of  course  <*an 
be  iif.  question  as  to  water  vs.  rail  transpoitation. 

Reliable  parties  state  that  the  openin«if  of  the  river  will  cause  a 
marked  reduction  in  freight  rates. 
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As  to  prospocaivo  ailvantajijes  to  commerce,  there  is  at  present  no 
coiniMitin*;  ot  tlieiii.  The  timber  alone  warrants  the  present  outlay. 
riir  nmiitrv  is  very  fertile,  well  adapted  to  cotton,  coin,  fniit,  ai^ 
«:i :ii;).  o.isily  cultivated,  and  only  oue-fonrth  settled,  and  it  is  asdifficalt 
to  {uvilict  wliat  the  prospective  advantages  to  commerce  will  be  as  to 
lia\o  i;ikon  up,  lifty  or  seventy-five  years  ago,  and  predicted  thecom- 
nuuvo  upon  some  similar  streams  in  the  older  States,  where  thoasandii 
and  ovi'u  millions  ot*  dollars  of  freight  are  now  transported  annoally. 
Tito  n\  i'l*  is  ivally  almost  a  natural  canal,  and  it  is  believed  that  fifty 
\r;trs  tiom  now  will  see  it  provided  with  a  few  locks  and  so  used  as 
staled  iu  body  of  n'port. 

Money  statement 

\ln^»;n^t  :ippropii;itotl  l»y  slot  of  Angnst  11,  1888 $7,000.00 

.lnl\  I.  l^^'A  uriii»i:ui  oxpoiuKul  during  fiscal  year,  exclusivo  of 

h.iluhr.r'i  oui^iaiuUni;  July  I,  iNte* ^,970.  Oti 

.lii'.N   I.  l<^l>.  out.sianuiuj;:  li:il»ililit'a 408.U4 

4,3ra70 

.U\\\  1.  '>-V.  l»;i].uu-o  uvailiiMo 2.e3L30 


I  \rr\'.v    \ivor\r  iMriioviNVi  caciik  river,   arkaxsab,- durixo  fiscal  teas 

KXl>INO  JUNE  30,    1881). 

r.N  tx»",  :»1mm.  rt.' $1,736.78 

li  tn^-«<Mi.ii:i>;i — ... .        119.66 

ri.t\r'i-. u<;  r\pi'M>i'> ....  ....  ....  .... b6.59 

Tiioi  2.00 

s;.r.,.-....v  2tMK) 

I  «';r  J  .1  :>'.!    vrlXM'O 2.31 

Siil'N-  .;i  -ii  i' ^iipp'u'N 317.00 

l\.j  \\  , 3.1I70.0G 


X  g. 

iMriCi>vrMr\r  ov  va.xck  uivkr.  Arkansas  and  Missouri. 

lirloio  anv  iniproviMnrnis  wimv  iiuule  upon  this  river,  its  chaunel  was 
cliokod  with  lo;;s  aihl  sna;;s,  ami  obstrneted  by  overhangiii^j^  trees,  aud 
in  many  plart\^  shoals  iuliMroriMi  with  its  navigation,  at  low  water,  by 
anv  hut  vi»ry  lijuht  diau;;ht  boals.  Its  banks  caved  but  little,  and  ex- 
('t»pl  at  I  ho  shoals,  it  was  fharartrri/cd  by  greater  depth  of  water  than 
is  lonnd  in  stn'anis  ^^cnorallN  in  iis  virinity,  due  toitsbeiujjf  narrow  and 
its  banks  iinn.  Tlu*  orip:inal  plan  Tor  its  iinpioveineut  contemplated 
tlie  ivnioval  of  tho  obstructions  ami  llu»  iminovenientof  the  shoals,  the 
latter  by  winjjj-danis.  A  IV'W  .slon;:hs  were  to  be  closed  up  so  as  to  con- 
tine  the  water  to  the  main  ehannel.  Up  to  June  30,  l88o,  830,242.40 
had  been  expended  in  cai tn  in«i"  out  the  above  plan.  The  river,  as  a 
whole,  jj:ives  evideneo  of  juTsistent  etVort  alonfj  the  |2:eneral  line, 
thon^li  too  desultory,  owinjj^  to  the  small  amounts  appropriated,  ancl 
the  iire^rular  intervals  at  whieh  these  a])proj)riations  were  made.  Bv 
the  iwX  which  became  a  law  Auj^just  1 1,  1888,  §r),000  were  appropriated. 
My  last  report  sets  forth  the  reasons  why  $2;>,000  was  the  least  that 
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lould  be  made  available.  Daring  the  fiscal  year  ending  June  30, 
iSD,  ^2,121.19  were  expended  in  an  endeavor  to  connect  the  work  of 
VTious  seasons  in  the  lower  river  with  some  detaelied  work  near  Pop- 
r  Bluff,  in  the  upper  river.  The  season  of  high  water  was  so  near  at 
ind  before  operations  could  be  begun,  that  but  little  could  be  accoin- 
isheil  during  this  fiscal  3'ear,  as  it  will  be  apparent  to  a  casual  ob- 
rver  that,  with  so  little  money,  the  boat  should  bo  oi>orated  at  low- 
ater  stage  only.  The  small  balance  will  be  expended  in  accordance 
itli  the  original  plan  early  in  the  next  fiscal  year.  It  is  hoped  that 
da,  in  conjunction  with  the  appropriation  for  •*  impioving  Black  Kiver, 
lissouriy "  will  consummate  the  long  looked-for  general  opening  of  the 
ver  to  Poplar  Bluff,  Mo.  It  will^  however,  only  remove  the  over- 
anging^  trees  and  worst  obstructions.  As  such  it  will  be  a  triumph 
f  I»ersi8tent  effort.  The  appended  statements  in  regard  to  commerce, 
rith  the  tacts  reiterated  so  often  in  former  reports  in  reference  to  depth 
f  water  and  permanent  banks,  seem  to  call  very  loudly  for  the  re- 
lewal  of  the  recommendation  made  last  year.  This  was  $23,000. 
!>educt  $3,000  appropriated,  and  we  have  $18,000,  and  then,  as  another 
rear  bas  passed  without  any  a))pro])riation,  the  annual  appropriation 
>f  $8,000,  which  I  have  recommended  in  several  report,  must  be  added, 
Diakiirg  a  total  of  $26,000  that  can  be  profitably  expended  between 
the  mouth  of  the  river  and  Poplar  Bluff,  Mp.,  during  the  fiscal  year 
ending  June  30, 1891.  It  should  be  noted  that  the  $8,000  required  an- 
nually is  principally  rendered  necessary  by  the  existence  of  the  un- 
improved reach  referred  to,  which  acts  as  a  great  feeder  of  snags  that 
lodge  in  the  improved  jiver  below.  Evidently  sound  policy  says,  at- 
tend to  the  unimproved  river  at  once  and  save  expense  in  maintaining 
flie improved  section. 

COMMERCE. 

\  The  amount  of  commerce  when  work  of  improvement  began  maybe 
'  inferred  from  the  following  statement,  taken  from  Annual  Keport  C3hief 
of  Engineers,  1880,  page  1 320: 

From  tbo  Upi)er  Black  great  fpiantities  of  staves  aro  taken,  and  from  tbo  Lower 
Black  it  is  ehtiiiiated  thai  from  10,000  to  1*-^, 000  bales  of  cotton  arc  sliipped  to  Meni- 
pbi^  and  other  markets,  and  other  shipments  (anionnt  not  known)  go  over  the  St. 
I»ui6  and  Iron  Mountain  Railroiul  to  St.  Louis. 

As  to  effect  upon  rates  of  insurance  and  freight,  insurance  companies 
have  not  acted  upon  the  matter.  It  is  expected  the  rates  will  be  re- 
duced. The  work  is  just  beginning  to  tell  ui)0u  the  freigiit  and  it  is  too 
soon  to  state  definitely  as  to  rates.  One  man  representing alarge  stave 
factory  at  Poplar  Bluff  estimates  that  rates  would  bo  reduced  one- 
balf.  ' 

As  to  efiect  upon  rates  of  competing  routes  of  transportation,  this 
river  i>arallel8  the  St.  Louis,  Iron  Mountain  and  Southern  Kailroad  for 
overlOO miles.  There.caubenoqnestionas  to  water  ??.rail  transportation. 
Reliable  parties  state  that  the  effect  will  be  marked. 

As  to  prosi)ective  advantages  to  commerce  if  completed,  freight  would 
be  increased  tenfold.  There  is  a  vast  tract  of  land  through  which 
Black  Kiver  runs,  the  products  of  which  must  be  transported  by  river. 
Tbe  country  is  only  just  beginning  to  be  oi)ened  up  and  is  susceptible, 
practically,  of  unlimited  develo|mients.  It  is  ditlicult  to  estimate  the 
benefits  to  the  community  if  completed.  This  river  is  one  of  the  dee])- 
e«t  in  the  State.  As  a  natural  highway  it  suri>asses  the  Arkansas 
Kiver.  Its  banks  cave  but  little,  and  when  the  standing  timber  has  been 
cleared  off  so  that  snags  do  not  accumulate,  it  will  not  give  much 


1 G62     REPORT   OF   THE   CHIEF  OF   ENGINEERS,  U.  S.  ARMY. 

trouble  as  a  uavigable  stream.  It  is  destiDed  to  become  iu  the  near 
future  a  part  of  a  ^reat  parallel  transportation  line  to  New  Orleans, 
com|>eting  with  the  Missonri  Pacific  system  of  railroads  for  the  traffic  of 
an  immense  territory. 

The  confines  of  such  a  report  as  this  are  too  limiteil  to  do  justice  to 
this  river.  Were  they  more  extended  I  doubt  if  it  were  possible  to  fore- 
cast the  peat  benefits  that  will  flow  from  its  maintenance  as  a  naviga- 
ble stream.  The  gentleman  referred  to  above^  writing  upon  this  poiut, 
says : 

Tbere  ih  uo  doubt  as  to  the  possibilities  of  the  land  botweeu  Poplar  Bloff  and  tbe 
ArkansHH  line.  Tbc  country  i»  bcine  BCttlrd  up  very  fast,  nud  the  aooDer  we  get 
niuck  liiver  ill  a  condition  to  carry  toe  products  the  sooner  the  territory  will  lie  popu- 
lated. Th*^  timber  is  goo<l  and  the  soil  very  rich.  Most  of  the  timber  that  now  stands 
is  of  a  rpiality  tluit  uuist  be  carried  iu  b:irges  or  on  steaui>boatS|  as  it  will  not  float  to 
advunra;:(*.  Tho  pn>pcT  deveIo])meut  of  the  river  means  the  location  of  saw-mills 
alon^  lh(*  line  with  which  to  work  the  timber  up.  This  would  be  followed  by  settlcn 
to  work  tho  soil,  which  is  very  rich. 

Money  statement 

Amount  ai>i)ro]>riated  by  act  of  August  11,  18j?8 $5,000.00 

July  1,  l^'\^,  amount  cx])eudcd  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  I,  IS^'.^ 2,  Wl.lll 

July  1,  1K8*J,  balance  availalde 2,87?.&l 

Aniounr  (i-stiniati'd)  required  for  coniidotiouofexisting  project,  annually        rt.OOO.UO 
Auiount  that  can  bcjirolitably expenil«dinliscalyearen<ling JuneaOjlHOl    2f),0lK).UO 
Siibniiit(?(l  in  coinpiiancc  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  I'iiJG  and  1^07. 


KXI'KNSi:   ACCOUNT    IMPIIOVINO   BLACK  RI^^i:R,     AKKAXSAR    AND    MISSOURI,     DUIMXQ 

FISCAL  YKAU  ENDING    JUNK  30,   1839. 

ray-roll,  labor,  etc $l.r»(Hl.ri7 

Siiiisistcncc  sii])pli<'s ..: 249.25 

(it'iK-ralsiipplirs 8().  1:J 

TraiiMpnitatiiJU   2.91 

K't-nt  c.lnniic. 40. (H) 

lihl 212.75 

Traveling  cx|mmikcs G.lU) 

Stationerv 2:).  18 

Total 2,121.19 


X  10. 

IMVKOVEMEXT  OF  lU.AGK  KIVER.  MISSOURI. 

Tlic  first  in)i)rovemeiits  attempted  upon  this  reach  of  river  were 
iniidr  in  tho  yrars  1S81  and  1882.  Prior  to  this  work  its  channel  was 
choked  with  iog:s  aiul  snaj^s  and  obstructed  by  ovcrhanpjing  trees,  and 
in  injinv  places  shoals  interfered  with  its  navigation  at  low  water  by 
any  but  very  li^iit  draught  boats.  Its  banks  caved  but  little,  and  ex- 
cept at  the  shoals  is  characterized  by  greater  depth  of  water  than  in 
fountl  in  streams  generally  in  its  vicinity,  due  to  its  being  narrow- and 
its  banks  lirm.    Tho  original  plan  for  its  improvement  contemplated 
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the  removal  of  the  obstractions  and  the  improvemeutof  the  shoals,  the 
latter  by  wing-dams.  A  few  sloughs  were  to  be  closed  np,  so  as  to 
confine  the  water  to  the  main  chanDel.  Up  to  Juue  30, 1888,  $G,()00 
had  beeu  expended,  which  had  opened  np  about  20  miles  of  river  from 
Poplar  Bluff  towards  the  mouth.  Owing  to  the  difficulty  in  getting 
suitable  appliances  np  to  this  reach,  it  was  carried  on  under  great  diffi- 
colties. 

Daring  the  fiscal  year  ending  June  30,  1889,  the  snag-boat  Henry 
Sheldon^  specially  constructed  for  work  on  this  river,  was  successfully 
poahed  through  to  Poplar  Bluff,  and  operated  from  there  down  the 
river,  rapidly  and  effectively  clearing  the  same  of  obstructions.  Six 
thonsand  five  hundred  and  sixty-two  dollars  and  thirty  cents  were  ex- 
pended in  the  work,  erecting  a  strong  dam  at  the  head  of  Dan  River 
(a  chute  of  the  Black  Kiver),  removing  293  snags,  cutting  1,874  over- 
hanging trees,  deadening  17,490  tree^,  and  removing  12  masses  of  drift- 
wood; carrying  the  work  to  the  Arkansas  State  line,  removing  the 
greater  portion  of  the  dangerous  low- water  snags,  and  making  a  good 
beginning  upon  the  overhanging  timber. 

To  economize  in  space,  everything  that  needs  to  be  said  in  regard  to 
future  work  has  been  placed  under  the  general  heading,  "  Improving 
Black  River,  Arkansas  and  Missouri,"  as  that  covers  the  same  ground. 

I  will,  however,  add  that  the  very  effective  work  that  has  been  done 
has  been  due  to  the  snag-boat  Henry  Sheldon^  built  expressly  for  this 
river.  This  boat  will  not  maintain  her  present  light  draught  more  than 
eighteen  months  longer,  and  it  is  of  the  utmost  importance  in  the  in- 
terestji  of  economy  that  the  snagging  operations  be  completed  within 
that  time. 

COMMERCE. 

See  "  Improving  Black  River,  Arkansas  and  Missouri." 

Money  statement. 

Amount  appropriated  by  act  of  August  11, 18>'8 $7,000.00 

Jnly  1.  18tft»,  amount  expended  during  tiscal  year,  exclusive  of 

liabi li I ies  outstanding  Jnly  1 .  IH^tJ SO,  ,%*<i.  .30 

July  1,  l5:dU,  outstanding  liabilities SSS.  50 

6, 800. 80 

July  1 ,  1»?89,  balance  available 191).  20 

(Amount  (estimated)  required  for  completion  of  exiHting  project  annually      8, 000. 00 
Amount  that  can  be  prolitably  expended  in  liscal  year  ending  June  :tO,  1891    20, 000. 00 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


KXPRXSB  ACCOUNT  IMPROVING  BLACK  RIVER,   MISflOUKI,  DURING  FISCAL  YEAR  END- 
ING JUNE   30,    1889. 

Pay-roll,  labor,  etc 84,414.60 

Subsistence  supplies rt6().  40 

General  supplies U2l).  08 

Transportation 14.41 

Traveling  expenses 107.98 

Knel 04.00 

Telegraph  service 12.30 

Stationery 33.  .'Sa 

Total 6,562.30 
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its  own,  peculiarly  adapted  to  its  work,  and  can  be  cared  for  at  a 

small  outlay.    It  would  be  better  to  put  the  river  in  excellent 

ipe  before  the  plant  deteriorates,  and  it  is  believed  that  after  a  few 

of  thorough  work  the  river  will  maintaiu  itself.    As  to  future  de- 

[pindn,  the  development  of  the  country  can  alone  decide  what  these  will 

It  may  be  that  dredging  the  sunk  lands,  to  bring  the  river  back  to 

^ItoowD  channel,  may  be  warranted  in  years  to  come,  and  that  low- water 

ivigatiou  may  be  demanded.    At  present  the  prospect  is  too  remote  to 

f'ivvote  time  to  plans  and  estimates  for  these  improvements. 

The  recommendation  of  last  year  is  renewed,  and  as  one  year  has 
fsimfifl  without  the  annual  (8,000  being  appropriated,  $16,000  can  be 
pofltably  expended  during  the  fiscal  year  ending  June  30, 1891.  The 
work  is  being  carried  on  systematically  and  effectively,  but  there  is 
■Dch  yet  to  be  done.  Ko  where  in  the  State  will  the  results  be  any 
Bore  direct,  nor  is  there  any  section  where  the  amount  necessary  to 
inprove  the  stream  is  any  smaller  in  proportion  to  the  benefit  to  be  con* 
fisned. 

GOMMEBCE. 

The  facts  set  forth  under  the  report  upon  ^^  Improving  St.  Francis 
Kiver,  Missouri,"  should  be  read  in  this  connection.  The  following  let- 
ter is  very  pertinent,  and  my  own  observation  corroborates  Mr,  San- 
ders's statements. 

Kenxett,  Duxklix  County,  Mo.,  January  15, 1889. 

Sir:  I  beg  lea  ve  to  acknowledge,  with  thanks,  the  receipt  this  day  of  yonr  Annual 
Report  npon  the  improvement  of  certain  rivers  in  Arkansas  and  Missouri  in  your 
ebarge. 

I  note  with  great  pleasure  your  remarks  and  recommendations  touching  the  im- 
provement of  the  St.  Francis  River,  in  which  I  am  of  course  particularly  interested. 

As  you  very  pertinently  state,  ^*  the  more  study  which  is  given  to  this  stream  and 
the  country  the  more  iutoresting  the  study  becomes,  aud  the  more  convincing  thoargu- 
icents  in  favor  of  opening  it  up." 

The  countr>'  tributary  to  the  St.  Francjs,  muro  e8]>ocially  on  its  eastern  side,  is  to 
the  world  at  large  a  veritable  "  Terra  Incognita."  That  such  a  large  body  of  laud  of 
nntold  fertility,  clothed  with  largo  forests  of  muguificent  t  iinber  of  the  highest  market 
value,  could  so  tar  have  escaped  discovery,  save  Uy  a  small  number  ofpioneers,  islikea 
romance.  In  regard  to  opening  up  this  country  and  supplying  it  with  facilities  for 
tnii^porration,  one  item  of  paramount  importance  should  be  kept  in  view,  and  that 
tt,  that  whither  accomplished  by  railway  or  steani-bojit,  to  be  of  greatest  value,  it 
Bhonld  be  done  at  once,  aud  tor  the  reason  that  every  year  hundreds  of  thousauds  of 
doUarn'  worth  of  the  most  valuable  merchantable  timber  is  being  destroyed  by  *'  dead- 
ening" or  by  cutting  down  and  burning  in  order  to  clear  uj)  land  for  farming  or  agri- 
enltare;  in  a  word,  l»y  far  the  most  valuable  "crop"  which  will  over  be  produced 
upon  these  lands  stands  upon  them  now,  only  useless  beennse  of  no  means  of  trans- 
porting that  **  crop  "to  market. 

»om  a  i>erAonal  acquaintance  and  close  exaniinatitm  of  this  country,  running  back 
tbroDgh  a  period  of  more  than  tlfteeu  years,  I  have  made  an  approximate  estimate  of 
the  possible  value  of  this  timlx^r,  and  I  tiutl  that  there  is  now  stauding  upon  the  un- 
cleared lands  of  this  section  of  country  sutlicieut  marketable  timber  to  pay  for  clear- 
ing, fencing,  and  erecting  the  very  best  of  all  necessary  dwellings,  outhouses,  stables, 
and  cattle-Bheda,  aud  in  fact  to  convert  the  land  into  first-class,  well-improved  farms 
of  the  very  highest  grade  of  fertility,  aud  leave  a  balance  on  hand  to  pay  the  taxes  for 
fears,  and  this  remarkable  source  of  wealth  is  auuually  being  absolutely  destroyed 
simply  because  there  is  no  means  of  getting  it  to  market.  Only  think  of  a  worm- 
ieDce  ten  rails  high,  with  stakes  and  riders  umde  of  black  walnut  or  cherry  rails. 

In  tlgnring  on  this  problem  it  is  not  fair  or  right  to  ask  what  is  the  value  of  the 
agricultural  products  of  this  country,  or  what  it  is  likely  to  be  in  the  future,  but  the 
qaeMion  should  be,  **What  is  the  value  of  the  timber  already  on  the  laud  aud  wait- 
ing for  means  to  get  it  to  market t"  Waiting,  I  say!  that,  is  incorrect,  it  is  not 
Waiting,  for  people  can  not  eat  timber,  even  though  it  be  bird's-eye  walnut  or  curly 
i&aple,  neither  can  they  sell  it  without  means  of  transporting  it  to  market,  and  they 
omst  perforce  destroy  all  this  valuable  and  rea<ly-grown  crop  in  order  that  the  land 
nay  ho  converted  into  farms  upon  which  something  can  be  grown  which  may  be 
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i:'"  :  IJ  :..7f-  ;  •T>r-:.v  7  .  :i:.'l  :^r  Kn:*>val  of  snajirs  and  other 
«»7-*r:;.  •:  :;<  7y  .,  >l  .jii  ,-  -,,  :,.^:..7.:.  r.f  Sr.  Francis,  Ark.  Thepies- 
('Wr  ji:.:i'-.-«.:  lv:::l::.-  7.:rs  r7c  rr:^.>v.7.  ••:*  s'jac>  and  other  obstmctioDS 
n:7:v.  .;>  rhf  :i!::<:':;:;r  ai«iir'vr:a:^ii.  *"•.» '  0.  by  act  which  became  a  law 
A'iji:-?  II.  1^**^.  is  i;or  lar^ri-  ei:ou;^'ii  r.»  warrant  attempting  the  shoals 
«!-.►.  DiirinLT  rL.'  year  ciulinc  .Tiiiio  on.  1<M»,  ?3,0tV2.21  were  expended 
riitriii;: ;!  r:.;i:ji]i.-l  thmu^^h  i\iH)  fei'T  ut  ilriit-wood,  removiup  216  snags, 
r-iifiiij;:  7jOrA«-iIj;in.L:iii;r  trees,  carrying  the  work  from  the  town  of  Green- 
\i\U-j  Mo., to  a  ]KMiit  between  Wappapello and  Poplin,  Mo.  Much  delay 
was  experienced  due  to  the  obstruction  oflered  by  the  railroad  bridge 
over  tfie,  8t.  Francis  Eiver  at  St.  Francis,  Ark. '  This  was  overcome 
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inally  by  the  reoonstraction  of  the  boat,  by  which  the  upper  portion 
of  the  cabin  was  made  movable.  The  operations,  so  far,  have  taken  out 
the  dangerous  low- water  snags,  cut  the  overhanging  timber  over  the 
reach  specified,  and  the  boat  is  in  good  order  to  continue  the  work  in 
the  next  fiscal  year  down  to  the  town  of  St.  Francis,  Ark.  Her  suc- 
cess so  far  warrants  the  belief  that  the  snagging  and  removal  of  over- 
hanging timber  will  be  about  completed.  To  complete  it  and  to  remove 
the  shoals,  the  balance  originally  estimated,  $2,300,  will  be  required,  and 
as  the  plant  may  have  to  be  cared  for,  or  cost  extra  to  move  it  to  its 
work,  a  contingent  of  $200  should  be  added,  making  $2,500  all  told, 
required  to  complete  the  existing  project. 

It  is  hardly  necessary  to  occupy  space  to  comment  upon  the  value  of 
the  improvement  to  the  commercial  interests,  as  it  is  simply  going  over 
the  ground  contained  in  the  appended  statement  in  regard  to  comnierce, 
but  this  should  be  as  carefully  considered  as  the  report  itself. 

As  considerable  correspondence  occurred  relative  to  the  use  of  the 
United  States  snag-boat  A.  B.  Johnson^  I  wish  to  invite  special  atten* 
tion  to  the  fact  that  she  overcame  the  600  feet  of  big  drift  in  less  than 
a  month,  for  less  than  $700,  when  it  was  predicted  it  could  not  be  done 
for  less  than  $10,000;  and  also  to  invite  attention  to  the  large  quantity 
of  obstructions  removed  already,  and  this  despite  the  loss  of  a  week's 
time,  due  to  an  unexi)ected  rise  in  the  river.  There  were  no  gauge 
records,  but  it  was  the  writer's  goo<l  fortune  to  hit  the  right  season  for 
low-water  work,  with  the  results  as  stated. 

COMMEBGE. 

The  records  do  not  show  what  the  amount  of  commerce  was  before 
any  work  was  done  upon  this  river.  As  the  river  was  almost  entirely 
choked  with  snags,  logs,  and  overhanging  trees,  it  must  have  been 
Tery  small,  and  from  the  best  authority  I  have  been  able  to  secure, 
amounted  to  a  few  staves,  taken  out  by  flat-boats  propelled  by  hand. 

Good  authorities  familiar  with  the  river  state  that  if  the  river  was 
properly  improved  freight  would  be  reduced  from  $1  per  hundred  by 
wagon  to  30  to  35  cente  per  hundred  by  boat.  From  what  precedes  it 
will  be  seen  that  there  are  no  competing  public  routes.  The  territory 
drained  by  this  river  is  almost  entirely  dependent  upon  the  river  for 
transportation. 

As  to  prospective  advantages  to  commerce  if  completed,  they  are  prac- 
tically beyond  computation.  Four  letters  in  my  possession,  from 
individuals  quite  widely  separated,  all  agree  upon  one  point,  namely, 
that  the  products  of  the  country,  and  hence  its  commerce,  would  be  in- 
creased 100  per  cent,  annually,  were  the  river  improved  according  to 
the  present  plans. 

Some  idea  of  the  general  benefits  to  be  conferred  upon  the  com- 
munity by  the  completion  of  the  works  may  be  formed  from  the  fact 
that,  with  the  river  only  about  half  prepared  for  navigation,  there  was 
shipped  in  1885  and  1880,  in  the  extreme  upper  part  of  it,  500  tons  of 
merchandise,  600,000  staves,  and  700,600  feet  of  lumber. 

Extending  the  limit  a  few  miles  lower,  and  we  have  as  the  present 
yearly  commerce — 

Lamber $3,150,000 

Staves i^2S,000 

Cotton 450,000 

Coni  300,000 

Pork ;iOO,000 

PoUtooB 100,000 

Xiacelianeoofl 300,000 
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From  the  lower  two-thirds  of  the  riTer,  dariog  medium  and  high 
water  8tage8,  there  is  shipped  weekly  25,000  bales  of  cotton,  250,M0 
Hueks  of  cotton  seed,  and  about  175  tons  of  merchandise.  Comments 
as  to  beuefits  are  unnecessary.  This  is  one  of  the  most  deserving  rivers 
in  the  State. 

S(.'veral  letters  in  my  possession  go  to  show  that  the  money  expended 
with  li^ht'draagbt  boats,  since  1884,  has  produced  great  changes  in 
navigation.  ^lost  flattering  words  are  used  in  reference  to  the  effect- 
iveuess  of  the  work,  and  strong  language  used  as  to  the  desirability  of 
completing  the  present  project,  in  view  of  the  good  already  accom- 
plished. 

Money  statement 

Amount  appropriated  by  act  of  Aagast  11,  1888 $5,000.00 

Julv  1,  IHfi'Jf  atuouut  expended  dnring  Hiscal  year,  exclnuve 

ofliabilitiejjoutstandiug  July  1,  Iridd |3,0G2.2I 

July  1,  IriSi),  outstanding  liabilities 406.75 

3,468.96 

July  1, 1889,  balance  available 1,531.04 

{Amount  (estimated)  required  for  completion  of  existing;  projeet 2, 500. 00 
Amount  that  canbe  protltably  ezpendedin  fiscal  year  ending  Jane  30, 1889      2, 500. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  1667. 


EXPENSE    ACCOUNT    IMPROVING  ST.  FRANCIS  RIVER,   MISSOURI^  DURING  FISCAL.  YEAR 

ENDING  JUNE  30,  lft89. 

Pay-roll,  labor,  etc 92,152.46 

Snbsistoiico  supplies 420.67 

General  supplies 281.00 

Transportation 4  66 

Traveliuf;  expenses 168.98 

Tele>;rapb  Bervico 7.57 

Stationery 23.52 

Fuel 3.:yi 


rv 


Total 3,062.21 


X13. 
IMPROVEMENT  OF  LITTLE  KIVER.  MISSOURI  AND  ARKANSAS. 

The  first  appropriation  ever  maile  for  this  river  was  that  of  tbe  act 
which  becaiiH*.  a  law  August  11,  1888,  amountiug  to  $5,000 (five-eighths 
of  the  estiuiate,  $8,000).  The  project  for  improvement  contemplates 
rendering  it  navigable  at  high  and  medium  stages  from  Hornersviile  to 
its  junction  with  the  St.  Francis  lliver,  especially  to  prolong  the  medium 
stage  of  water  by  confining  the  water  to  one  of  the  two  chutes  making 
out  of  the  lake  upon  which  Dorncrsville  is  situated,  and  by  removing  the 
snags,  logs,  and  masses  of  drift-wood  that  have  accumulated  in  the 
channel.  The  project  for  the  expeuditure  of  the  $5,000  referred  to 
above,  i)rovides  that  it  be  expended  as  follows,  viz,  $1,500,  or  as  much 
as  may  be  necessary,  in  building  a  dam  across  one  of  the  chutes  at  or 
near  the  lake,  and  the  balance  in  removing  the  worst  obstructions  in  the 
way  of  overhanging  trees,  logs,  snags,  and  drift  over  the  distance  speci- 
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IM;  aud  that  the  snag-boat  A.  B^  Johnson  be  nsed  for  this  work,  being 
transferred  in  dne  form  and  by  proper  authority  and  at  the  proper  time 
ibr  this  purpose,  the  dam  to  be  constructed  of  brush  and  gravel,  brush 
and  rocks,  or  of  such  other  material  as  may  be  had  in  the  locality  as 
may  be  best  adapted  to  the  purpose. 

The  works  to  be  executed  by  hired  labor  and  the  purchase  of  mate- 
rial in  open  market,  as  this  is  most  economical  and  advantageous  to 
the  Government. 

It  will  be  seen  that  this  provides  for  the  use  of  the  snag-boat  A.  B. 
Johnson,  During  the  fiscal  year  ending  June  30, 1889,  no  work  was 
done  under  this  head,  inasmuch  as  the  snag-boat  Johnson  had  not  com- 
pleted its  work  on  its  own  river,  the  St.  Francis.  This  was  what  was 
expected,  as  it  will  be  seen  that  if  the  boat  that  operates  on  this  river 
costs  $4,000,  and  one  can  be  borrowed,  it  is  the  best  policy  to  wait 
until  such  boat  can  be  obtained.  It  is  probable  that  this  boat  will  be 
available  within  the  next  six  or  eight  months,  when  thorough  work  can 
be  done  of  lasting  benefit  to  the  river.  It  is  recommended  that  the 
balance  of  the  $8,000  be  appropriated  in  season  to  be  used  with  the 
Bom  now  on  hand. 

GOMMEROE. 

Homersville  ships  yearly  about  20,000  bales  of  cotton,  600,000  bushels 
of  grain,  and  a  good  quantity  of  stock.  This  is  the  only  outlet  this 
section  has,  except  wagons.  Like  many  other  streams  in  this  State,  it 
has  upon  its  banks  some  very  fine  timber,  which  only  waits  a  free  water- 
way to  find  a  ready  market,  liomersville  is  backed  by  a  large  tract 
of  improved  country,  whose  main  distributing  point  it  is.  The  water- 
way itself  is  partly  a  lake  and  partly  two  narrow  rivers.  The  lake  ex- 
tends about  12  miles  from  Homersville.  This  lake  is  drained  into  the 
St.  Francis  Biver  by  two  chutes  that  are  known  together  as  Little 
River. 

It  is  too  soon  to  give  effects  upon  rates  of  insurance  and  freight.  It 
has  no  competing  routes  of  transportation. 

As  to  prospective  advantages  to  commerce  and  benefits  to  commu- 
nity if  completed,  there  will  be  the  same  results  in  a  general  way  as 
enumerated  for  St.  Francis  Biver,  as  it  is  one  of  its  feeders. 

Money  statement 

Amount  ftppropriated  by  act  of  Angastll,  1888 $5,000.00 

Joly  1,  1889,  amount  expended  daring  fiscal  year,  ezclnsive  of  liabilities 

outetanding  July  1, 18d8 29.  C9 

Jnlyl,  1889,  balance  available 4,970.31 

I  Amount  (estimated)  required  for  completion  of  existing:  project 3, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,  lh91     3, 000. 00 
8abmitted  in  compliance  with  requirements  of  sections  )i  of  river  and 
harbor  acts  of  1866  and  18C7. 


KXPENSB  ACCOUNT  OF  IHPROVINO  LTTTLK  RFVER,  MISSOURI  AJO)  ARKANSAS,  DURINO 

FISCAL  TBAR  ENDING  JUNE  30,   1889. 

General  supplies $29.  C9 
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REMOVING  8KA0S  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVEMENT  OF  OSAGE  AND 
GASCONADE  RIVERS,  MISSOURI. 


REPORT  OF  MAJOR  A,  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 'SO,  1889,  WITE  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


L  Removing  snags  and  wrecks  from  the 
Mississippi  and  Missonri  riyers. 

S.  Miffiissippl  River  l>etweeQ  the  Ohio 
and  Illinois  rivers. 


3.  Gasconade  River,  Missouri. 

4.  Osage  River,  Missonri. 


'i.  Grand  River,  Missouri. 

6.  St.  Louis  Harbor,  Missouri. 


EXAMINATIONS. 

7.  Missouri  River  at  Miami,  Missouri. 


United  Statics  Engineer  Office, 

St.  LouiH,  Mo.^  July  8,  1889. 

General:  I  Lave  the  honor  to  transmit  herewith  annual  reports  for 
tbe  fiscal  year  ending  Jane  30, 1889,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major,  Corps  of  Engineers, 
The  Chief  op  Engineers,  V.  S.  A. 


Yi. 

KEMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 

RIVERS. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  sna^s,  logs, 
leaning  trees,  wrecks,  etc.,  between  the  mouth  of  the  Missouri  River 
and  Natchez,  Miss. 

As  it  was  not  considered  safe  to  put  the  snag-boat  27.  0.  Wright  in 
commissioa  until  new  boilers  had  been  placed  in  her,  the  snag-boat 
t'.  N,  Macomb  alone  was  sent  out  at  the  beginning  of  the  season.    On 

1671 
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November  1  the  snag-boat  J?.  A.  Woodruff  was  loaned  by  Lient  Col. 
Wm.  £.  Merrill,  Corps  of  Engineers,  for  this  work,  remaining  iu  the 
river  for  three  months^  and  rendering  mnch  needed  assistance  in  re- 
moving obstniotions,  one  snag- boat  not  being  able  to  keep  the  channel 
free  from  snags,  etc. 

In  May  the  $nag-bo;it  Wright^  having  had  her  new  boilers  put  in,  made 
one  trip  between  St.  Lonis  and  Cairo,  being  ont  12  days.  This  wag 
owiuiT  to  the  unnsually  low  stage  of  the  river  at  this  time.  It  is  not 
nsuai  for  the  river  to  be  low  enough  for  snagging  until  Angust  or  Sep- 
teml^r. 

The  snag^Hxit  Macomb  began  work  on  Angust  20,  and  continued  in 
eommission  until  February  27,  having  worked  between  mouth  of  Mis- 
souri River  and  Natchez,  Miss. 

Tlie  sna*r-lH>4it  U'lKxfmjT  began  work  in  the  Mississippi  River  on  No- 
vemlvr  I,  I'ontinueil  until  January-  31,  and  worked  between  St.  Louis, 
^lo.,  and  Moiuphis,  Teun. 

The  work  avvomplished  by  the  snag-boats  is  given  in  the  following 
table : 


Kune  of  uujr-bottL 


SnAcs 
pulled. 


J.X.M:ici»mb !  1.087 

K.  A.  WoiHlniff I  376 

H.G.\VrigUl I  101 

Total •  1.864 


Trees 
cut. 


Drift 

plies 

removed. 


8.313 

2,100 

500 


0. 1U3  ' 


33 

"i" 


34 


Wrecks 
removed. 


8 


8 


ran. 


3,  7:8 
4:6 


6.  oca 


Muoh-neeiletl  repairs  were  niaile  to  the  snag-boats  WrigJit  and  il/a- 
comb,  >'ow  l>oilers  were  placed  in  the  Wrighty  a  new  butting  beam 
w:is  put  oil  the  Macomby  both  Inputs  were  docked  and  thoroughly  over- 
h;iuioil  and  paintiMl  throngliout,  and  are  now  in  good  condition  and 
leady  to  bo  put  in  comniission  as  ^'oon  as  the  needs  of  commercx;  re- 
quiro. 

riio  work  accomplished  by  the  sna'i-boats  is  of  great  benefit  to  the 
navi<;atiou  of  the  river.  Formerly  the  wreck  of  steam-boats  by  run- 
ning oil  snags  was  a  very  fi\H|iUMit  occurrence,  but  since  the  SDag>boats 
have  bocii  at  work  it  is  ahiiosi  unheard  of. 

An  annual  ai)propriation  of  an  amount  not  to  exceed  $100,000  hav- 
ing been  made  for  carrying  on  this  work,  the  snag  boats  will  be  put  in 
commission,  and  will  patrol  the  river  wlienever  the  demands  of  com- 
nierco  require  and  the  stage  of  water  will  i)ermit,  and  will  keep  the 
channel  clear  of  obstructions. 


Money  statement 

Jnlv  1,18S?,  amount  available $3,772.47 

Auumut.  appropriated  by  act  of  Angust  11,1888 100,000.00 

•  

103, 7?2.  47 

July  1,18S0,  amount  oxp ended  during  fiscal  year,  exclusive  of 

liabilit ies  outstanding  July  1,  188« $67,511.37 

July  1,1889,  outstanding  liabilities 3,289.15 

70.800.52 

July  1, 1889.  balance  available 32,971, 95 
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HISSOUBI  RIVER. 

Fo  work  was  done  under  the  sapervision  of  this  ofBice  daring  the 


By  the  terms  of  the  river  and  harbor  act  of  Angnst  11,  1888,  this 
rk  was  placed  under  the  Missouri  River  GommisHion,  and  the  snag- 
iMt  C  JR.  Suter  and  other  property  belonging  to  the  work  were  trans- 
ferred to  Lieut.  Ck>l.  O.  B.  Sgter,  Corps  of  Engineers,  president  Missonri 
Urer  Commission,  on  September  28,  1888,  by  direction  of  the  Secre- 
toy  of  War, 

Money  statement. 

Wy  1, 1888,  amoant  available $2,748.25 

Joly  Ij  1889,  amoant  expended  daring  fiscal  year,  exclnBive  of  liabilities 
ontatanding  Jaly  1, 1888 765.46 

Jaly  1, 1889,  balance  available 1,982.80 


Ya. 

DfPBOVElfENT  OF  MISSISSIPPI  EIVER  BETWEEN  THE  OmO  AND  ILLI- 
NOIS RIVERS. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  minimnm  depth  at  low 
water  of  G  feet  from  the  month  of  the  Illinois  River  to  St.  Louis,  a  dis- 
tance of  41  miles,  and  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio 
River,  a  distance  of  191  miles,  the  natural  depth  at  low  water  being  in 
many  cases  from  3J  to  4  feet.  The  initial  point  of  the  work  for  the  lower 
portion  is  St.  Louis,  the  programme  being  to  make  the  work  continu- 
ons,  working  down-stream  from  that  city.  Work  at  detached  points 
has  also  been  carried  on  under  allotments  specially  made  by  law  for  the 
improvement  of  landings  and  the  protection  of  local  interests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the 
river  to  an  approximate  width  of  2,500  feet  below  St.  Louis  (the  natu- 
ral width  being  in  many  cases  from  1  to  IJ  miles)  and  the  protection  of 
alluvial  banks  from  erosion.  The  methods  employed  are  to  build  up 
new  banks  with  the  solid  matter  caught  from  the  river  itself  by  means 
of  hurdles,  and  revetment  of  the  banks,  both  new  and  old,  when  neces- 
8ary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
follows : 

A  snpervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot ;  his  oflQce  was  in  St.  Louis,  and  his 
daties  were  to  advise  and  direct  the  resident  engineers,  and  to  have 
special  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
l>oat  and  barges  engaged  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at  the 
work.  His  duties  were  to  have  immediate  direction  of  the  work  of  con- 
rtmction;  to  make  such  surveys  and  observations  as  might  be  required 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located  as 
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fast  <a8  constracted ;  to  keep  the  journal  and  other  records  of  the  work. 
to  ])repare  pay-rolls,  to  render  quarterly  property  retams,  semi-aunmu 
and  annual  rei>orts  to  the  officer  in  charge,  forwarding  them  through  the 
Huperinteuding  engineer. 

The  superintending  engineer  was  Mr.  D.  M.  Ourrie.  Resident  engi- 
neers :  At  Pulltight,  Mr.  William  S.  Mitchell ;  at  Lucas,  Mr.  John  O. 
llolinan ;  and  tor  revetment  work  at  Twin  Hollows,  contraction  work  at 
Sulphur  Springs  and  Jim  Smith's,  also  procurement  of  brush,  Mr.  0. 
D.  Lamb. 

WORK  ACCOMPLISHED. 

The  work  laid  out  for  the  fiscal  year  under  the  approved  project  was 
the  repair  of  hurdle  Xo.  4  at  Pulltight,  the  extension  of  hurdles  Nos.  1 
and  2  at  the  same  locality,  the  extension  and  repair  of  hurdles  at  8ul* 
))hur  Springs  and  Jim  Smith's,  the  commencement  of  the  new  system  at 
Lueass's,  and  the  removal  of  a  portion  of  the  dam  at  Piasa  Island.  Owing 
to  the  uufavoral)Ie  condition  of  the  river  no  work  was  done  at  this  last- 
named  locality. 

Plate  1  is  a  general  map  of  the  river  between  the  St.  Louis  Bridge  and 
Calico  Island,  showing  the  location  of  these  works. 

HORSETAIL. 

The  work  in  this  reach  consisted  in  the  repair  of  the  hurdle  designed 
to  close  the  chute  to  the  east  of  this  island.  During  the  winter  the 
hurdle  had  been  damaged  by  ice  and  partially  burned  by  hunters  or 
fishermen.  These  damages  were  repj'ired  and  the  revetment  at  the  head 
of  CaiToirs  Island  strengthentnl ;  450  linear  feet  of  hunlle  was  built  and 
84,01)3.58  expeiuled.  These  rei)airs  were  completed  September  15, 1888, 
and  have  since  remained  intact  and  resulted  in  a  large  fill,  which  will 
l^robably, after  next  high  water,  close  this  chute  at  the  20foot stage  on 
the  St.  Louis  gauge.  The  improvement  of  this  locality  may  be  con- 
sidenMl  iis  complete  unless  some  unforeseen  acci<lent  occurs  to  the  work 
at  Carroirs  Island.  The  river  has  been  contracted  to  a  width  of  2,500 
feet  and  an  average  fill  of  about  12  feet  secured  over  an  area  of  1,000 
acres  on  the  east  side,  where  steamboats  were  frequently  aground  at 
low  water  and  the  channel  exceedingly  tortuous ;  there  is  now  an  easy, 
well-delined  channel,  and  pilots  do  not  even  cast  the  lead.  For  a  dis- 
tance of  7,000  feet  from  the  river  Des  Peres  downstream  the  contrac- 
tion works  have  been  carried  out  from  both  banks,. the  new  bank  hav- 
ing boon  revetted  on  the  west  side.  This  shows  what  may  be  accom- 
])lished  by  this  system  when  funds  are  available  for  continuous  work. 
\Vhen  a  stretcii  of  works  can  only  be  partially  completed  and  left  for 
want  of  funds  the  repairs  are  a  very  considerable  item  of  exi>ense« 
Plate  II  shows  the  hurdle  at  the  head  of  Carroll's  Island. 

TWIN  HOLLOWS. 

The  work  at  this  locality  consisted  in  the  continuation  of  the  revet- 
ment of  the  new  bank,  near  its  head,  for  a  distance  of  1,750  feet ;  115,450 
square  feet  of  protection,  consisting  of  brush  mattress  and  stone,  were 
placed  in  position  at  a  cost  of  87,817.05.  The  channel  in  this  locality  is 
in  very  good  condition,  and  navigation  has  been  greatly  benefited  by 
the  works,  which  consist  in  contraction  on  the  west  side  and  protection 
on  the  east  bank. 

The  area  covered  by  material  deposited  is  361  acres,  of  which  251 
acres  ap]>ear  above  the  15-foot  stage  on  the  St.  Louis  gauge,  covered 
with  a  vigorous  gix)wth  of  willows.    There  are  still  some  sloughs  in  this 
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at  high  water^  bat  these  are  gradually  becoming  closed  by  silt. 
plate  il.) 

PULLTIGHT. 

The  original  prqject  for  this  locality  was  to  send  the  chaDiiel  down 
like  east  side  of  the  river,  by  Beard's  Island,  making  a  crossing  to  the 
V0st  side  at  Fine's  Bluff,  just  above  the  mouth  of  the  Maramec  River. 
Astody  of  this  locality  showed  that  the  natural  tendency  of  the  river 
iiB  to  make  the  crossing  above  this  point  at  White  Ilousts  and  at  low 
itiges  there  was  a  tendency  to  shoal ;  it  was  thought  best  to  close  the 
CKt  side  of  the  river  by  constructing  hurdles  and  throw  as  much  water 
IB  possible  into  the  White  House  crossing  and  improve  and  preserve 
tUa.  With  this  view  two  hurdles  wore  laid  out  and  constructed,  the 
imt  in  prolongation  of  No.  4  of  the  Pulltight  Rystem  and  the  second 
1^800  feet  below.  These  two  hurdles  were  conutructed  during  the  fiscal 
jcar  ending  June  30, 1888.  It  was  found,  however,  that  this  did  not 
CMise  the  crossing  to  take  place  high  enough  up-stream  to  cross  the 
Biddle  bar,  but  caused  the  channel  to  follow  at  low  water  along  the 
ipper  hardle,  making  a  very  abrupt  turn  at  the  west  bank  of  the  river 
It  White  House,  and  by  its  scour  weakening  and  damaging  the  hurdle. 
Two  other  hurdles  in  continuation  of  Nos.  1  and  2  of  the  Pulltight 
ivstem  were  projected  and  built  during  the  fiscal  year  ending  June  30, 
1889.  No.  2  was  placed  2,000  feet  above  No.  4,  and  No.  1,  1,200  feet 
ibove  No.  2.  Hurdle  No.  1  was  completed  May  9  for  a  length  of  1,500 
Ittt,  and  on  May  14  hurdle  No.  2  to  a  distance  of  1,275  feet  i'rom  the 
list  bank. 

Considerable  difficulty  was  met  with  in  the  construction  of  these 
hurdles  on  account  of  the  deep  water  and  swift  current  in  the  channel 
which  they  were  designed  to  close.  A  rapid  rise  in  the  river  occurring 
in  the  latter  part  of  May  caused  a  very  heavy  run  of  drift,  which  hurdle 
So.  1  conld  not  withstand;  it  broke  about  niiddlo  imint,  making  a  ga]) 
of  about  150  feet  in  width,  and  thus  allowing  the  accuniiilation  of  drift 
ud  debris  to  rush  against  hurdle  No.  2  ;  this  latter,  as  well  as  No.  4  or 
last  year's  work,  was  broken  ;  immediate  steps  were  taken  to  repair 
this  damage  by  the  concentration  of  plant  from  Jim  Smith's,  an<l  after- 
wanls  Lucas's,  and  on  June  30  the  repairs  to  hurdh»  No.  L' werec<miplete 
and  No.  1  repaired  with  the  exception  of  a  short  gap  an<l  a  jwrtion  of 
the  outer  extremity.  On  account  of  these  mishai)s  the  cost  ol  the  work 
at  this  locality  has  exceeded  the  estimate.  The  work  now  appears  to  be 
prodocing  the  desired  efiect,  as  it  has  caused  the  drau^^ht  of  water  to 
take  the  desired  direction,  which  should  cut  a  good  low- water  channel 
through  the  middle  bar.  The  channel  depth  at  this  locality  lor  a  few 
days  last  September,  20, 21,  and  22,  the  river  being  low,  St.  Louis  gauge 
about  7  feet,  the  channel  depth  at  the  head  of  the  middle  bar  was  as 
low  as  5^  feet,  but  as  above  mentioned  the  channel  then  changed  to  a 
crossings  following  hurdle  No.  4,  and  a  depth  of  8  feet  was  maintained. 
At  thi^  time  an  attempt  was  made  to  deepen  the  channel  at  the  u[)per 
crossing  by  means  of  the  water  jets  from  pile-drivers  lashed  together 
and  the  wrecking  pump  of  thesteam-boat  T.  F.  Uclccrt,  but  with  no  ap- 
preciable success. 

The  amount  expended  at  this  localitv  during  the  fiscal  year  ending 
Jnne  30,  1889,  was  $104,405.06.    (See  plate  II.) 

GHESLEY  ISLAND. 

The  work  at  this  locality  consisted  in  closing  the  chute  to  the  west  of  the 
iiiand  below  the  month  of  the  Maramec  Kiver.    No  work  was  done  dur- 
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fcf  CI  lue  &t.  Lonis  gauge.    (See  plate  III.) 
Jnr  smith's. 

,.  V  N^.  0  .i.,l  >.,  f4.  ^  „.  exren.le.l.  work  l>egi,mh.a.  mIV  9n 

•  .-  •..  /.    i  "',    ",     ''*^  ".  'H«^  'cri-eaixl  iilant  at  this  jwint  wlr 
■    ^    •:>  •  -1':...:  .:brt..ass:stiiitherei.airsatthati)oint,  'tL  s  S 

•  ■    K- ..::.:.::..:  ..s  s.>.„  as  the  plant  i.s  available     The  work  w2 

;; :  .; :;,.  ^^j:^^  '-'.^  »1-  ^ay  nse.  which  destroyed  about  mleeJl 
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-.:'k  ;.:::.:>  :oc.^::ry  :?  oontraotioii  work,  the  hurdles  extending 

:  •  -.*.     i!  K.    T:;o  proiein  lor  rhis  locality  contemplated  the  ei^ 

.  -t :  ..:: ..:  :l:^  ]M:d:^>  by  brn.pns:  them  ont  to  the  l\50()-foo^ 

...  1   :«r- :.  i!.i::j.i^Cil  by  :oe  and  drift  at  their  onter  endg, 

■         -  ■  ^-  ;'.y>*;-^i^t:v  iht'  .>iiiy  work  accomplished  haslieen 

,     :  .  ::  .  c  No.  i*\  hrad  of  Fo>tir's  I>land.  up  to  the  22-foot 

"'-■•-  ;:' '  -^  tt-'i  ::i  1S^S.  Lad  caused  a  fill  of  al>out"6  feet 

ft 

>--:.    r  S:  ::::.:>  has  \vry  much  improved  the  lower 
^     -.  .  >    .•-:.:>  :*:.<  '.  m:.<  at  low  water  were  iVequeutlv  com- 

i       .  V   ::  :i:.k:::j  xlv  crossing.    The  crossiu*;:  is  u'oxr 

."...."    >  1.1  Tf  v:..' i::i'v:vd.    The  works  are  cansinj;  » 

.     :/  •:  :    vi  ::.r  r-w-livaus  «  pj^jsite  the  town  of  Sulphur 

-    .  . '  :  V  \:  c  :.vitAl  ^I:;r;:  ^  rlic  dsoal  year  ending  June  30, 

.  .   •.  :. :  .".::/:::.:  ...von  :or  .liui  Smiths.    (See  plate  111.) 


IVCAS. 


•  '  X  .;:  :'.  .s  l.v.i/.ry  w.»$  adopted  in  1S8S:  it  is  a  ne\r 

.*  V  .::.•  vol  :>  :t:v  oo!::rac:ion  of  the  river  on  the 

X *     .  >  .  vss- .\:  ::/:<  .i! -ays  civen  trouble  to  steam-boat 

V       .     *      .     .'  : ..;  V.  .r-. !  •<  wa-itc-ii  i»y  tiowiui:  l>ehind  Calico 

..    .   ♦.  .".  s  '  "  ..:  :s  :o::  ii::o  rwoor  more  channels 

X   .    \-,    ...      l\'.:r  I:".:dIfS  wore  constructed 

-  >  N.^    :.  l.'»<»<'  feet:  No.  2,  1,580 

»x      .      »       N.\  .«.      ■"     ■'<-.:    :•:  lvi!i:'h.  or  a  total  leuffth 

•       V     V  ^  .::  ::« :v  ^-r.  March  t\  and  these 

^   •.-:<  Verwvtn  hurdles  1.2.  and 

■ .  '•  V  :".  t :.    It  :s  ihouijht  best  not 

,  \.      ^*    . .c  work  constructed  is  ob- 

.     ^     .  V  ^  %% .  »  .s«  N'*  vl  :v.v>re  hurdles  if  these  sue- 
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tumiDfir  the  water  as  desired ;  two,  or  possibly  tbree  more  hur- 
ire  ooDtemplated  in  the  original  project. 

works  are  of  too  recent  constraction  to  give  any  data  as  to  re- 
rodnoed,  which  can  not  be  determined  until  the  effects  at  low 
lave  been  observed.  Amount  expended  during  fiscal  year  end- 
ue 30, 1889,  was  $67,427.60.    (See  Plate  III.) 

MATERIAL. 

h  and  poles  used  were  procared  partly  by  hired  labor  and  partly 

tract  from  Mr.  Kathan  W.  Tucker,  at  95  cents  per  cord  for  brush 

.47  per  cord  for  poles. 

e  was  procured  by  contract  with  tbe  Grafton  Quarry  Company, 

ents  per  cubic  yard. 

(  were  obtained  by  contract  with  Mr.  Natlian  W.  Tucker  at  prices 

g  from  5  to  7  cents  per  linear  foot  according  to  length. 

>,  iron,  wire,  bolts,  spikes,  etc.,  were  obtained  by   contract  from 

)  parties  as  per  abstract  of  bids  appended.    Subsistence  and  mis- 

ous  stores  were  purchased  in  open  market  on  bids  from  various 

\. 

SUPPLY  DEPOT. 

8np))ly  and  subsistence  department  was  under  tbe  immediate 
of  Mr.  S.  S.  Van  Norman.  All  supplies  except  brush,  stone, 
les,  as  obtained  were  delivered  at  the  depot,  whence  they  were 
ut€Ml  on  requisition  to  the  various  works.  In  addition  to  this 
»n  of  the  depot  it  was  a  general  repair  shop,  where  all  repairs 
It,  not  requiring  dockage,  were  made.  During  the  season  the 
r  General  Oillmore^  three  barges,  and  nineteen  pile-drivers  re- 
extensive  repairs;  other  plant  ordinary  repairs.  Forty-two  ski£&} 
renty  five  flats  were  built.  • 

present  valuation  of  the  property  remaining  to  be  distributed  on 
ition  account  is  given  in  the  following  table : 


ClaM  of  property. 


\ofiA  and  flat 

tfaine-shop 

art«r 

all 

>il*» 

y  tfteamer  Humphreyt 

jKirtable    

iiMTtil  OiUmcre 

DtattreMi 

*p«»t 

4ppliaDC(*a 

mtlflt 

ittiire 

:  iD»tniineDtti 

>hic  apparatus 

il 


Balance 
Juno  30, 1888. 


$49. 

1. 

1. 

4. 
33, 

6, 
11. 
14. 

1, 

3, 

1. 

10. 


772.19 
613.14 
405.44 
630.64 
420.  62 
000.00 
f.H7. 05 
280.  HO 
190,  75 
318  31 
005.33 
974.  05 
055.  41 
410.47 
574.21 
200.48 


142,050.89 


Debits. 


$10,702.49 

110.38 

868.  31 

11,297.43 

5.311.68 


«sa28 
17,  789.  50 


226.  F6 
1,103.47 
2,  292. 06 
1,475.2:$ 

100.00 
9.50 


51, 684. 10 


Credits. 


$18,085.98 

6.  527. 30 
11,118.47 


2,  773. 20 
18, 675.  61 


653,66 

8.'.3. 11 

1.770.92 

2,  'M'2.  56 

87.09 

118.60 


63, 815. 77 


Balance 
June  30, 1889. 


$42,418.70 

1, 732. 52 

905.44 

9.400.77 

27,619.83 

6. 000. 00 

9, 70i.  07 

13, 400.  i\Q 

190.  75 

891.51 

3.  855. 69 

2.495.19 

10,188.08 

422. 48 

465.  11 

20(t.  4H 


120, 889. 31 


GAUGES. 


gauges  at  Grafton  and  Gray's  Point  were  read  daily  daring  the 
.    The  readings  are  appended,  marked  A, 
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GOKDITION  OF  THE  BIYSlt. 

The  channel  depths,  as  furnished  by  the  Mississippi  and  Ohio  1 
Pilots'  Society,  daring  the  low-water  seaton,  are  appended,  marl 
The  river  was  open  for  the  whole  year,  not  having  been  closed  tc 
gallon  by  ice  during  the  year.  The  low-water  season  continuei 
the  Ist  of  August,  1888,  till  about  the  20th  of  May,  1889 ;  the  wai 
to  a  reading  of  7.80  feet  on  the  St.  Louis  gauge  on  May  12  j  this 
lowest  recorded  water  for  this  month  since,  and  including,  1801. 
ous  to  which  there  are  no  records  in  this  office. 

BEPOETS  OF  ASSISTANTS, 

There  are  submitted  herewith  the  reports  of  the  superintend! 
gineer,  Mr.  D.  M.  Ourrie,  and  of  the  assistant  engineers,  by  relVn 
wiiich  all  details  and  particulars  can  be  obtained. 

Plate  IV  shows  details  of  construction  for  hurdle  work. 

ESTOIATE. 

I 

The  amount  that  can  be  profitably  expended  during  the  year  ^ 
June  30,  1801,  is  $1,000,000.  It  is  proposed  to  expend  this  sum 
rying  out  the  programme  heretofore  adopted;  that  is,  to  carry 
work  of  improvement  continuously  from  St.  Louis  down-stream, 
ing  land  by  building  up  new  banks,  thus  reducing  the  river  U 
pr(  ximate  width  of  2,500  feet,  alluvial  banks  to  be  protected  ft 
sion.  It  is  proposed  by  this  means  to  obtain  a  channel  of  at 
feet  at  low  water.  The  depth  now  is  liable  to  become  as  small 
or  even  less  in  some  places,  and  less  than  8  feet  at  every  localitj^ 
the  width  is  more  than  2,600  feet.  In  my  last  report  I  asked  ■ 
same  amount,  but  the  river  and»haibor  act  of  August  11,  1888,  ^ 
priated  only  $300,000.  With  this  sum  it  was  not  possible  to  ma 
proper  progress  necessary  for  so  important  a  work,  and  the  steal 
interests  are  suffering  from  such  small  appropriations. 

This  general  statement  of  the  proposed  application  of  the  appa 
tion  is  as  specific  as  the  nature  of  the  case  admits.  The  chanj 
character  of  the  river  renders  it  impracticable  to  give  in  advax) 
exact  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  work  as  revised  in  18^  was $16^ 

The  aggregate  amount  appropriated  to  June  30,  1889,  is/. 4, 

Tlic  amount  expended  to  June  30,  1888,  is 3^ 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  PRESENT  PLAN  OF  IMPROVBMl 

By  act  of— 

March  3,  1873 - | 

June 'A  1874 

March  3,  1875 

August  14,  1876 

Juno  18,  1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

Augusts,  1882 

July  5,  1884 

August  5,  1886 

August  11,  1888 


Ratel. 


1.Mil,LiE: 
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Moneif  9tatement. 

» 1866;  amoont  ftTaiUblo $95,658.37 

1%  mppiopriatod  by  aot  of  Aognst  11, 1888 300,000.00 

395,658.37 
» 1889,  ftmoQnt  expended  daring  fiscal  year,  exdaslye 

abilJtlee oatatonding  Jaly  1, 1888 |173, 837.34 

,  1889,  ontatanding  liabiliiiee 17,980.74 

f  1889,  amonnt  coreied  by  existing  oontraota 32, 507. 95 

— ■ 224. 316. 03 

^  1889,  balance  available 171.342.34 

>ant  (estimated)  required  for  completion  of  existing  profect 12, 957, 500. 00 

rant  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 

,  1891 1,000,000.00 

mitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
irbor  acts  of  1866  and  1867. 
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ymiifmjyp§mUf9r  hruAmidp^lm  wmed  FiOfruary  18, 1889,  Iw  M^.  A.  M.  MilUr, 
OmfttfJtmjktMn,  muim'  notk$  ^  im  adjf9  &y  eircuUur  UiUer  dolea  jMriMry  8,  1880. 

CI>iMtlHti«  M,aa> corto  braih  aaa  1,  StO  cndM  potot.    BftUnee  »T«ilAb]«.  mo.OOO.] 


Tm  wham  cbeolir  wat  tMii 


Kudo  of  Uddor. 


Jolm  W.  Seso . 
John  deuy  ... 
L.D.  Thnmuui. 
N.W.Tueker.. 


Feroord. 


Brash. 


11.00 
LIO 

.05 


Poles. 


$2.00 
1.10 
8.35 
L47 


AbmnioC 


ti6;0oo 

16,fti>0 
44,850 
15,080 


mtrBot  ftwuded  to  N.  W.  Taeker. 


BKPOBT  OV  MB.  D.  M.  CURRIE,   A58I8TAirr  ■KGIimn. 

8t.  Louib,  Mo.,  JihmSO,  1869. 

ajok:  Thave  the  honor  to  respectfally  tahoiit  the  followiog  report  upon  the 
rovement  of  the  Mississippi  River  in  this  vioinity  for  the  fiscalyear  ending  Jone 
18^9,  ftod  to  accompany  it  with  the  reports  of  assistants  in  local  charge,  to  which 
rence  is  made  for  details. 

iiey  are  as  follows:  <*  Carroll's  Island  Hardle''  and  «<Palltight,"  by  Mr.  William 
[itehell;  **Twin  Hollows,"  *' Jim  Smith's,"  ''Salphnr  Springs,"  and  **Prooaring 
ih,"  by  Mr.  G.  D.  Lamb ;  "  Lncas,"  by  Mr.  J.  O.  Holman ;  «<  Plant  and  Sa^plies,^ 
Mr.  8.  8.  Van  Norman. 


1.  CA&ROL*8  ISLAND  UURDLB. 

bree  gaps,  aggregating  450  feet  in  length,  were  closed,  the  wattling  repaired,  and 
revetment  at  the  lower  end  of  the  line  was  extended. 


2.  TWIN  HOLLOWS. 

he  lower  part  of  the  new  bank  was  protected  in  1886,  and  that  work  remained  in 
d  condition,  bnt  a  cat  had  been  made  behind  it  a  distance  of  1,750  feet  above 
die  No.  1. 

his  was  partly  repaired  by  placing  a  mattress  npon  1,550  feet,  and  stone  revet- 
it  npon  1,315  feet.    The  remainder  awaits  a  favorable  stage  of  the  river. 

3.  PULLTIGHT. 

Q  continnation  of  the  project  hardies  Nos.  1  and  2  were  bnilt  from  shore  to  the 
dnring  the  months  of  March,  April,  and  May.  They  were  broken  about  the  last 
VIsy,  when  the  river  rose  rapidly  to  the  top  of  the  hurdles.  The  wave  subsided 
io»t  as  rapidly  as  it  came,  and  the  repaint  of  the  lines  were  begun  when  a  favor- 
e  stage  was  reached.  This  work  continued  to  the  close  of  the  year. 
Cnidle  No.  4  was  repaired  during  August  and  September.  Soon  afterward  the 
iODel  changed  so  as  to  follow  the  Hue  of  the  hurdle  closely.  It  scoured  a  por- 
lof  the  piles  from  the  upper  row,  which  were  replaced  during  the  fall.  This 
i  was  damaged  again  during  the  winter,  and  was  repaired  upon  the  resumption  of 
rk.  The  high  water  at  the  end  of  May  made  other  broaches  which  have  not  been 
Md. 
'he  channel  has  not  crossed  to  Pull  tight  since  hurdle  No.  1  was  built. 

4.  JIM  smith's. 

7ork  was  resumed  about  May  10  on  the  extension  of  hurdles  from  No.  6  to  7^  in- 
lire,  in  accordance  with  the  amended  project.  The  foroe,  limited  by  the  plant 
liable,  was  small,  but  considerable  progress  had  been  made  on  Nos.  6  and  6^  when 
work  was  suspended  about  the  5th  of  Jone,  and  the  party  was  transferred  to 
Itight. 

xxa89 ^106 


1682  BEPOBT  OV   THE  CHIEF  OF  BNQINEEae,  U.  8.  ABUT. 

6.  euif  HUB  BPBoros. 
The  wattling  of  bardie  Ko.  16  «u  aompleted. 
6.  Ldcaa. 
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7.  PROCUKINO  MATKRIAl. 

Of  tlie  9,302.85  cords  of  brush  re ceived,  4,4CT.5  corda  were  prooared  by  hirad  Ikbor, 
Mid  tbe  renialDder  bj  contract,  delivered  upon  QoTemmeat  barge*. 

Flips  were  procured  by  contract,  delivered  at  tlie  vorka. 

Stone  waa  procured  bj  cou tract,  delivered  iipou  Government  barges,  at  OntftOD,ni. 

MiHcellnneoDa  malerial,  tnclading  bolta,  iron,  nnila,  rope,  Bpike«,  and  wire,  mn 
purubaHed  by  coutraot,  delivered  at  the  supply  depot. 

Tbe  Hteumer  Gen'l  Gillmore  did  tbe  towing,  delivered  sapplies,  and  utoved  the 
plant  as  required. 

8.  PLANT. 

The  steamer  Gtn'l  GHImore,  barges  Nob,  35,  96,  and  27,  also  pilfl-drivere  Nos.  l,t, 
S,  4,  5,  7,  a,  II,  12,  15,  16, 17,  18,  If,  am'  20, received  extensive  repairs;  other  veMilt 
orUiuarr  repain.     Forty-two  skiffs  and  twenty-live  Hats  were  built. 
Very  respectfully,  yowr  obedient  aerv ant, 

D.    M.    CURR», 

A*$Uta»t  Engtnm. 
Maj.  A.  M.  MiLLKit, 

Corps  0/ Ktiginea-e,  U.  S.  A, 


REPOKT  OF  M 


.  UITCHELL,  eUPHRINTEITDEKT. 


St,  Louis,  Mo,,  J»iie  30,  1889. 

Major  :  Ibave  thebonorto  report  that  the  following  repairs  were  made  to  tbeCio 
roll's  Island  huntle  diiriug  the  year  ending  June  :)0,  1869,  the  hurdle  being  reatond 
acTKSs  }.'ups  oggr^Knting  450  foct  in  width. 

Tbe  first  gap  was 'JOU  feet  in  width,  between  points  850  and  1,050  feet  ewt  of  tlw 
allele  in  the  hurdle.  Tbe  piling  here  had  been  completely  braken  down  and  removed 
by  ice  and  drift. 

'Tbe  Bcooud  gap  woe  150  feet  wide  between  points  50  and  200  feet  east  of  tbe  angle. 
Here  the  burille  b.id  been  destroyed  by  a  flie  which  had  left  only  the  stamps,  3  or  4 
feet  long,  of  the  piling. 

The  third  gap  be);au  at  the  angle  aud  extended  down-atream  100  leet. 
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In  the  first  and  third  breaks  the  water  was  deep  enough  to  admit  pile  drivers  in 
MtoriDff  the  line,  bat  in  the  second  it  was  too  sboal  and  the  new  pile  and  braces 
ven  bolted  to  the  stumps  of  the  old  work. 

The  wattling  was  restored  across  the  breaks  and  thoroughly  repaired  along  the  en- 
tin  length  of  the  wall  between  the  angle  and  Carroll's  Island. 

On  tl^  island,  at  the  hurdle  end,  the  bank  was  graded  anow  and  the  stone  revot- 
ment  repaired  and  restored. 
The  wovk  was  done  between  September  6  and  15. 
Verj  respectfully,  your  obedient  servant, 

WlLUAM  S.   MiTCnFLL, 

Sujperinteudent, 

If^.  A.  M.  MiLLBB, 

C0rp9  of  Engineers,  U.  8.  A, 


REPORT  OF  MB.  C.  D.  LAMB,  8UPERINTENDEMT. 

St.  Louis,  Mo.,  June^,  18r^. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Twin 
Hollows,  weet  side,  for  the  fiscal  year  ending  June  30,  1889. 

An  exanaiuation  of  the  protection  work  at  this  place  made  early  in  November 
•bowed  that  the  work  done  in  the  fall  of  1886  was  all  in  good  condition,  but  the  un- 
protected bank  had  been  cut  away  for  a  considerable  distance  inside  the  low-water 
mattress.  This  erosion  begins  at  a  point  700  feet  above  hurdle  No.  0,  where  for  2U() 
feet,  meaaaring  down-stream,  the  bank  has  been  cut  away  above  the  6-foot  stage  to 
a  distance  of  about  75  feet  inside  the  old  work.  For  200  feet  below  the  lower  end  of 
this  cut  the  erosion  has  been  small,  but  its  width  gradually  increases  as  we  approach 
hnrdle  No.  0,  where  it  amounts  to  75  feet  with  a  maximum  depth  of  6  feet  inside  the 
old  work  at  a  stage  of  2  feet  above  standard  low  water.  Below  hurdle  No.  0  for  70 
feet  the  top  of  the  bank  has  been  cut  away  for  a  distance  of  100  feet  inside  the  old 
irork.  Between  this  bench  snd  a  point  160  feet  below  the  hurdle  a  semicircular 
basin  80  feeUwide  and  15  feet  deep  has  been  excavat-ed  by  au  eddy  during  high  water. 
For  50  feet  below  this  basin  the  erosion  has  been  very  small,  but  ito  width  increases  as 
we  go  dowD-stream  and  amounts  to  75  feet  at  the  drift  above  hurdle  No.  1,  or  1,045 
feet  below  burtlle  No.  0. 

This  erosion  made  necessary  the  building  of  a  medium  stage  mattress,  which  was 
begon  November  20.  This  mattress  was  built  on  way-flats  whenever  tliey  could  bo 
floated,  and  at  other  places  the  weaving  poles  were  hehi  up  by  forked  sticks.  It  varied 
in  width  from  25  to  75  feet,  and  for  Convenience  in  building  and  placiug  it  was  fabri- 
cated in  several  sections. 

One  section  was  built  on  the  bank  in  the  cut  mentioned,  from  500  to  700  feet  above 
bardie  No.  0,  which  extended  from  the  old  work  to  the  top  of  the  bank,  except  for 
SO  feet  at  its  lower  end,  where,  as  the  bank  was  exposed  to  a  strong  current  during 
high  water,  all  that  portion  above  an  8-foot  stage  was  covered  with  riprap.  For  225 
feet  below  this  section  the  revetment  was  carried  from  the  old  work  up  to  the  top  of 
the  bank,  but  from  a  point  275  feet  above  hurdle  No.  0  to  1,045  feet  below  the  same 
line  the  bank  was  covered  with  a  medium  stage  mattroHs  from  the  old  )>rotectiou  up 
to  a  stage  of  6  feet  above  standard  low  water;  below  this  point  the  bank  has  been 
eroded  but  little  and  seems  well  protected  by  heavy  drift  held  by  hurdle  No.  1. 

The  fabrication  of  mattress  was  complete<l  on  the  3d,  and  its  placing  on  the  11th 
of  December. 

Meanwhile  the  bank  unprotected  by  mattress  was  being  riprapped  as  fast  as  stone 
could  be  procured,  and  this  work  was  continued  until  December  17,  when  work  was 
lospended  for  the  season  and  the  plant  towed  into  harbor.  The  revetment  had  then 
been  completed  up  to  the  top  of  the  bank  to  a  point  765  feet  below  hunlle  No.  0,  280 
feet  above  the  lower  end  of  the  medium  stage  mattress;  below  this  point  the  water 
is  (K>  shoal  that  at  no  time  after  the  mattress  was  sunk  could  a  loaded  stone  barge  be 
floated  within  100  feet  of  the  unprotected  bank. 
The  total  amount  of  work  done  during  the  season  was  as  follows : 

Kediom  stage  mattress  built  and  placed 1,570  linear  feet,  or  85,400  square  feet. 

BsTetment  placcwl 1,315  Inn^ar  teel,  or  3(MJr)0  ^juare  fuet. 

Very  respectfully,  your  obediout  servant, 

C.  I).  I-AMIJ, 

tSujjerinttndvnt, 

Maj.  A.  M.  Mir.LKR, 

Cvrps  of  EnyinterSj  U.  S,  A, 
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RErOKT  OF   MR.   WILJJAM   8.    MITCHELL,   8UPKRINTKNDENT. 

St.  Louis,  Mo.,  June  30,  1889. 

Major  :  I  have  the  honor  to  siihniit  the  following  report  of  operations  at  Pulitight^ 
111.,  (luriu>(  the  tlscal  year  emling  June  30,  1889. 

During  the  fall  Boatton  of  lUfiti  work  was  confined  to  the  repair  of  hnrdle  No.  4, 
which  had  been  damaged  during  the  high  water  of  the  preceding  June. 

Owing  to  the  very  deep  water  found  near  the  old  hurdle,  the  new  work  was  con- 
structed on  a  shoaler  line,  300  feet  above  it,  and  connected  with  it  at  the  ends. 

Work  was  begun  August  4  with  four  pile-drivers  and  a  mattress  gang,  but  the  forc« 
was  rapidly  iurreaHed  to  eleven  drivers  and  two  mattress  gangs,  and  by  the  end  of 
the  month  all  pile-driviug  and  niattreH8-work  was  completed.  On  September  G  the 
wattling  was  completed  and  the  force  was  transferred  to  Carroll's  Island. 

The  new  work  was  l,7r>0  feet  in  Ungth.  The  upper  or  drift  row  was  driven  in 
clumps  of  tliroe  pilen  each,  10  feet  apart,  one  pile  in  each  clump  reaching  to  the  level 
of  the  25-foot  stage  on  St.  Louis  gauge ;  the  other  two  reached  only  to  the  striu<;er 
which  was  placed  at  the  level  of  the  :iM)-foot  stage.  In  those  portions  of  the  hnnlle 
sloping  back  to  the  old  work  the  clumps  were  20  feetaimrt,  with  a  single  pile  driven 
betweiMi  them,  bolted  to  the  stringer  and  reaching  to  the  *ii5-foot  level.  The  hurdle 
row  was  driven  22  feet  behind  the  clumps,  with  braces,  stringers,  and  cross-strinf;- 
crs  between  the  two  rows  in  the  ordinary  manner.  The  mattress  was  of  the  usual 
type,  65  feet  in  width,  and  when  sunk  around  the  hnrdle  piles  reache<1  to  the  base  of 
tiie  clumps.  As  the  water  was  too  deep  to  wattle  the  piles,  brush  curtains  were  mads 
and  sunk  in  front  of  the  hurdle  row,  extending  from  the  bottom  to  the  level  of  the 
5-foot  stage,  and  above  them  wattling  was  placed  to  the  l'i-f(»ot  level. 

On  the  1st  of  August  there  were  two  steam-boat  channels  past  PuUtight  and  Twin 
Hollows,  one  marked  by  lights  from  hurdle  No.  2,  Pulltight,  with  deep  water  through 
the  gap  in  hurdle  No.  4,  to  the  outer  end  of  No.  5;  thence  over  a  wide  bar,  with  s 
depth  of  ^^1  feet  at  the  14-foot  stage,  to  a  light  on  the  Missouri  shrre  1,000  feet  below 
W'hitehouse.  The  other  channel,  with  slightly  deeper  water  (9^  feet),  was  somewhat 
narrow  and  crooked,  and  was  close  to  the  Twin  Hollows  Bar,  crossing  the  reef  near 
the  outer  emi  of  hurdle  No.  n,  Twin  Hollows.  When  work  was  begun  to  close  the 
gap  in  Pulltight,  hurdle  Nt>.  4,  the  first  channel  was  abaudoneil,  the  second  was 
lighted,  and  an  etlbrt  was  made  by  dredging  with  pile-driver  jets  to  deepen  and 
wideu  it  for  the  u.^^e  of  steam-boats  and  with  the  hope  that  it  might  develop  snch  a 
channel  as  to  relieve  the  works  at  Pulltight,  in  part,  of  the  great  pressure  of  water 
pouring  through  the  gap  in  No.  4.  Four  pile-drivers  were  placed  on  the  baratTwm 
Hollows  August  9,  and  |>ullcd  themselves  with  anchors  up  and  down  over  it  for  two 
days,  using  their  jets  constantly,  and  although  the  river  frll  during  that  time,  tbey 
succeeded  in  slightly  deepening  the  channel  over  the  reef.  They  were  then  so  mncb 
need4"d  to  increase  the  pile-driving  force  at  Pulltight  that  thf  y  were  removed. 

During  the  low  water  of  September  the  channel  shifted  back  to  the  shore  bar  at 
Pulltight  and  crosi'ed  to  the  Missouri  shore  parallel  with  and  immediately  al»ove 
Hurdle  No.  4.  This  caused  n  scour  alonir  the  front  of  the  hurdle,  which  finally  car- 
ried away  tlio  drift-piles  for  5S0  feet  at  the  outer  end  of  the  line.  This  was  repair«l 
un<ler  Mr.  .1.  O.  Holnum.  November  H  to*J7.  The  drift-row  wasrestored,  not  by  clumps 
but  piles  di  iven  (i  feet  apart,  each  with  its  brace,  and  the  latter  reaching  alternately  to 
htriii^^ers  pla<'ed  at  the  I'J-foot  and  *JH  foot  levels.  Cross-stringers  were  also  bolted  to 
the  top  stringers  and  a  few  to  the  bottom  stringer.  The  piling  was  protected  from 
scour  by  a  mattress  iMO  feet  Uy  40  feet,  extending  iJO  tect  on  either  side  of  the  drift- 
piles.  At  the  east  coniiectiou  of  the  old  and  new  hurdles  the  upper  row  of  piles  in 
eliMMps  had  been  broken  ilown  for  150  feet  by  drift,  and  was  replaced  with  a  row  of 
single  pih's  and  braces  piotocted  by  a  mattress  \i(jo  feet  by  'AO  feet. 

During  the  wiut»*r  tliis  hurdle  was  broken  by  ice  about  150  feet  east  from  the  west 
an^le.  Tin*  gap  was  ITiO  feet  wide  in  the  hurdle-row  and  iJr>0  feet  in  the  drift-row. 
\Vork  was  begun  March  I'i  to  repair  this,  and  the  mattress  being  fonnd  intact  no 
ditliculty  was  had  in  n>-esta1)lisbing  the  hurdlo-piles  and  in  bracing  and  strengthen- 
ing thoni.  In  fiont  of  this  row,  and  to  form  a  curtain  for  it  and  a  mattress  for  the 
drift-row,  a  mattress  IHO  feet  by  70  feet  was  construct^^d  and  sunk.  The  depth  of 
water  in  the  drift-line  was  so  great  that,  on  account  of  a  scarcity  of  long  piles,  this 
row  was  then  only  partially  restored,  but  it  was  completed  in  the  early  part  of  May. 

On  the  IJOth  of  May  this  hurdle  was  again  broken  in  two  places,  each  about;  175 
feet  in  width  and  bejiinninj,'  '200  feet  and  175  fe»»t.  respectively,  west  from  the  east  and 
west  anirles  in  this  line.  Tirtween  these  gaps  the  <lrift-row  was  very  much  broken, 
but  the  hnrdle-j)ili's  wiMe  in  good  enndition.  The  damage  was  done  by  drift  and  high 
water  which  i>r(dve  down  linrdles  Nos.  I  and  'J.  On  the^iSth  of  June  two  pile-drivers 
wer«>  pl:iced  on  this  line  and  began  its  repair.  Others  will  be  {iddcd  as  rapidly  ss 
they  become  available,  and  the  hurdle  will  be  fully  restored. 

It  having  Imm-u  dej-ideil  to  extend  hurdles  Nos.  1  :ind  'J  to  the  east  limit  of  the  2,500- 
fuot  channel-way  from  the  Missouri  shore,  work  on  No.  1  was  begun  March  2^  ou  a 
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line  parmllel  with  the  old  hnrdle  and  570  feet  below  it.  This  necessitated  revetting 
the  bank  between  the  two  portions  of  the  hurdle,  but  placed  the  new  work  on  the 
line  of  the  shoalest  water  in  the  vicinity.  The  extension  is  1,640  feet  in  length  and 
was  conapleted  May  U,  with  the  exception  of  150  feet  of  hurdle  piles  and  braces  at  the 
west  end  of  the  line  and  which  could  not  be  placed  on  account  of  low  water.  The 
hurdle  was  constructed  with  a  line  of  three-pile  clumps  for  a  drift  row,  a  braced 
hurdle  row  with  stringers  and  oross-strinf^ers,  and  a  mattress  which  extended  to  the 
ba«e  of  clomps ;  it  was  curtained  up  to  the  10-foot  level  and  wattled  2  feet  higher. 
While  incomplete  it  was  broken  twice  by  scour  and  drift.  The  iirst  break  was  re- 
paired and  a  force  was  engaged  on  the  second  when,  May  28  to  30,  work  wais  temporarily 
suspended  on  account  of  storms  and  high  water.  The  river  rose  6.5  feet  in  two  da>  s, 
leaching  a  stage  24.5  feet,  submerging  the  hnrdle  and  overflowing  the  adjacent  banks. 
Oil  May  31  the  hnrdle  was  broken  in  four  places  by  the  drift  which  bad  accumulated 
against  it.  The  aggregate  length  of  the  gai)S  was  about  700  feet,  and  the  maximum 
depth  of  water  formed  in  them  was  46  feet,  about  150  feet  from  shore.  The  great 
mans  of  drift  above  this  hurdle  was  carried  by  the  currents  pouring  through  the  gaps 
against  hardies  Nos.  2  and  4.  breaking  them  in  succession. 

Aa  the  water  began  to  £sll  three  pile-drivers  were  placed  at  work  to  repair  the  line, 
and  the  force  was  gradually  increased  to  eight  drivers,  although  on  account  of  repairs 
to  machinery  they  were  not  all  continuously  effective.  The  wreckage  has  been  en- 
tirely cleared  away  and  the  piling  has  been  restore<l  across  the  gaps  with  exception 
of  huFille-piles  and  braces  for  about  300  feet,  so  that  the  line  is  practically  unbroken 
for  1,500  feet  from  shore.  Near  the  shore  the  drift  accumulated  so  fast  above  the 
repairs  that  the  drift  line  could  not  be kt^spt  straight,  but  was  driven  iu  a  curve  reach- 
ing down-stream  nearly  to  the  edge  of  the  mattress.  This  necessitated  widening  the 
mattress  48  feet  for  3e0  feet  in  length.  A  mattress  100  feet  by  45  feet  was  constructed 
o\er  the  drift  above  the  hurdle  in  this  iM)rt.ion  of  the  line  and  the  whole  was  sunk  to 
the  bottom.  A  second  mattress  150  feet  by  50  feet  was  constructed  over  another  por- 
tion of  the  drift  farther  out  and  it  also  will  bo  sunk. 

llie  extension  of  hurdle  No.  2  was  begnn  April  13,  joining  directly  onto  the  old 
work  and  on  a  line  parallel  with  No.  1,  and  on  May  14  it  wascomp]ct*^d  with  curtains 
and  wattling  to  the  12-foot  level  for  1,275  feet  from  shore.  The  drift- clumps  and  mat- 
tress bad  been  extended  100  feet  farther,  to  the  edge  of  the  dry  bar,  beyond  which 
nuihing  could  be  done  at  that  time.  The  conHtniction  of  this  hurdle  waM  similar  to 
that  oiSo.  1,  except  that  the  mattress  was  bnilr.  iminediat'ely  after  driving  the  pile 
clumps,  to  the  rear  piles  of  which  it  was  attached  by  yokes  and  which  gnidml  it  into 
place  while  being  sunk.  About  160  feet  of  mattress  had  been  ina<le  and  sunk  in  that 
rikanuer  at  the  outer  end  of  hurdle  No.  1  before  it  was  tried  on  No.  2.  Aft<er  sinking 
t be  mattress  the  hurdle-piles  and  braces  were  driven  through  it  and  the  line  was 
cumpleted  as  rapidly  as  possible. 

On  Mav  13,  the  day  alter  the  completion  of  the  wattling  and  three  davs  after  the 
fir*.t  brealc  in  No.  1,  this  hurdle  was  broken  also  between  points  5r>()  feet  arid  iiTo  feet 
from  shore  and  directly  in  the  line  of  the  current  through  the  gni»  in  the  upper  hur- 
dle. As  the  water  rose  with  ea<'h  new  break  in  the  No.  1,  this  ga]>  widened  until  it 
reached  ^50  feet,  beginning  130  feet  from  shore.  Repaire  were  not  begun  until  Juno 
6,  when  a  force  of  men  and  pile-drivers  under  Mr.  C.  1).  Lamb  were  brought  from 
Jim  Smith's  for  that  work.  Four  drivers  were  at  first  placed  on  the  line,  but  others 
were  added  untilJune  21,  when  eight  wore  in  service;  on  the  *^!^th  and  2l)th  three  of 
tluise  drivers  were  removed  to  hurdle  No  4,  and  at  the  end  of  the  month  and  year  the 
piling  for  the  lino  was  entirely  restored  except  in  60  feet  of  the  hnrdle  row  al»ont  500 
feet  uom  shore,  and  across  which  space  a  mattress  was  made  and  snnk  on  the  lust 
day  of  June.  Piles  for  the  drift  row*  were  driven  for  200  feet  beyond  the  point  (1,275 
f««rt  from  shore)  at  which  the  hurdle  was  stop]>e4l  by  low  water,  and  the  eitbrt  will  be 
made  at  the  present  stage  of  the  river  to  extend  the  hurdle  to  its  full  length— 2,150 
feet  from  shore.  The  mattress  for  the  extension  has  just  been  begnn.  Wattling  has 
Dot  been  attempted  on  either  line. 

The  construction  and  repair  of  these  hurdles  has  been  difficult  and  slow,  the  river 
having  made  a  most  persistent  and  energetic  eflort  to  maintain  its  channel  across 
their  Tines.  The  west  channel,  however,  i)ast  Twin  Hollows,  is  in  use  by  steam- 
boats and  is  a  very  good  one,  although  not  so  deep  as  that  i)aHsing  this  place  and 
which  we  are  endeavoring  to  close. 

The  protection  of  the  bank  between  the  two  sections  of  hurdle  No.  1  was  accom- 
plished with  a  mattress  640  feet  in  length  and  increasing  in  width  from  50  feet  to  100 
f^-et  and  made  from  small  willows  cut  on  the  bank.  It  was  begun  March  2()  and  was 
tnmk  April  3,  and  extends  below  the  low-water  contour  from  the  slough  below  No.  1 
to  the  extension  of  that  hurdle.  Above  the  mattress  stone  was  placed  up  to  the 
l!i-foot  level,  and  immediately  above  and  below  the  huixUe  end  this  stone  work  came 
up  to  the  top  of  the  bank  at  the24*foot  level.  In  addition  to  this,  a  line  of  piles  was 
driven  acn>ss  the  slough  opening  from  the  head  of  the  mattress  to  the  old  hurdle,  to 
catch  thrift  and  to  stop  the  current  which  runs  into  the  slough  at  the  higher  stages 
of  the  river. 
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The  following  statement  shows  the  amoant  of  work  done  daring  the  year: 

Number  of  piles  driven -.,  4,376 

Stringers  and  cross-stringers  placed 983 

Fonudation  mattress  conhtriicted  and  nniik square  feet..  410,230 

Protection  mattress  constructed  and  8iiiii( do 50,095 

Stone  revetment  placed do 15, 901 

Cnrtains  constructed  and  plactd do 44,500 

Wattling  placed do :«,234 

Mattrt-sH  to  sink  drift  constrncU'd do 12, 100 

Mattress  to  sink  drift  snnk do 4,500 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Supenntendeut, 

MaJ.'  A.  M.  Miller, 

Corj)8  of  Engineers,  U.  8,  A. 


RBPORT  OF  MR.  O.  D.  LAMB,  8UPERINTBNDBXT. 

St.  Louis,  Mo.,  June  30,  1889. 

Major  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  at  Jim 
Smith's  and  Sulphur  Springs  for  the  fiscal  year  ending  June  30,  1889: 

The  work  done  during  the  past  year  on  the  stretch  of  river  between  Beard's  Island 
and  the  foot  of  Foster's  Island  was  confined  to  completing  and  extending  hordlee 
previously  built,  and  for  convenience  it  is  all  included  in  one  report. 

Operations  were  begnn  April  24  on  Sulphur  Springs  hurdle,  No.  Id.  This  line,  bniH 
in  June,  Ib^,  was  found  in  good  condition,  and  it  had  cansed  a  fill  of  about  6  feet 
over  most  of  the  area  protected  by  it.  The  hurdle  was  completed  by  raising  the 
wattling  from  12  to  a  22-foot  stage  for  200  feet  at  the  east  end  and  to  a  20- foot  stage 
on  the  remainder  of  the  hurdle.  This  work  was  completed  May  8,  and  the  force  was 
then  removed  to  Jim  Smith's. 

The  hurdles  at  that  place  were  found  in  good  condition,  but  there  has  been  a 
change  there  in  the  regimen  of  the  river  since  the  hurdles  were  built.  The  bar,  which 
in  1H84  prevented  the  completion  of  the  lines  below  No.  3,  now  extends  much  farther 
toward  the  Missouri  shore,  but  it  has  been  cut  through  by  a  channel  which  runa 
down  past  the  outer  ends  of  all  the  lines  below  No.  6.  A  towhead,  with  its  top  from 
20  to  25  feet  above  low  water,  has  been  formed  from  the  h«'ad  of  the  work  to  a  distance 
of  2,000  feet  below  hurdle  No.  7^,  except  in  a  chute  from  200  to  300  feet  wide  below 
hurdle  No.  5|.  This  towhead  has  been  cut  away  for  a  distance  of  50  feet  inside  the 
ends  of  No.  7  and  No.  7^,  but  the  water  line  at  a'20-foot  stage  is  about  100  feet  ontsido 
the  ends  of  Nos.  6  and  6^. 

Work  wiiB  begun  May  9  upon  the  extension  of  hurdle  No.  fii,  and  it  was  completed 
during  the  seaHon,  with  the  exception  of  the  wattling,  to  a  distance  of  700  feet  from 
shore.  The  drift  row  was  driven  and  the  mattress  built  to  the  outer  end  of  the  lino 
330  feet  farther  out,  but  on  May  30  a  rapid  rise,  accompanied  by  heavy  drift  began, 
which  (tarried  away  100  liu'-ar  feet  of  ficmting  mattress  and  overturned  the  nnbraoed 
drift  pileH.  Two  small  breakH,  cachfiO  feet  wide,  were  also  made  in  the  completed 
line,  (me  beginning  250  and  the  other  450  feet  from  shore.  These  breaks  had  been 
closed  by  a  drift  row  when  the  pile-drivers  were  transferred  to  Pnlitight  on  the  5th 
of  Juno.  The  driving  (if  piles  on  hurdle  No.  6,  which  had  been  begnn  May  25«  was 
suspended  at  the  same  time.  It  bad  then  been  driven  and  stiffened  with  stringers  to 
a  dint anee  of  500  feet  from  shore.  The  mattress  was  built  and  placed  to  the  same 
point  and  the  force  transferred  to  Pulltight  oii  the  llth  of  June. 

The  usual  form  of  construction  was  adopted  on  both  lines,  except  that  the  mattress 
was  built  and  jdaced  before  the  hurdle-piles  were  driven,  being  held  during  construe* 
tion  by  yokes  woven  into  its  upper  edge  which  slipped  down  on  the  braces  of  the 
drift  row.  The  stringers  on  the  drift  row  of  No.  6  were  placed  between  the  piles  and 
braces,  in  order  that  the  yokes  might  he  used  at  higher  stages. 

The  total  amount  of  work  dcme  during  the  season  was  as  follows: 

Number  of  piles  driven,  554. 

Depth  to  which  driven,  7,H55  feet.  • 

Number  of  stringers  placed,  76. 

Mattress  fabricated,  1,500  line>»r  feet,  or  101,.500  square  feet. 

Mattrerts  sunk,  1,400  linear  fi^et,  or  94,500  sqnarf  leet. 

Wattling  placed,  1,400  linear  feet,  or  13,400  square  feet. 
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Yaiy  TMpectfully,  yonr  obedieot  semuit, 

tjat  A.U.  MiixKB, 

Carpt  0/  Snginten,  V,  S.  A. 


BKPORT  or   MR.   JOHK  0 


HOLM  AN,    BUPBRIKTE.NDBNT. 


St.  Louis,  Ho.,  June  30,  1869. 

U<jok:  I  bAve  the  honor  to  aalimit  the  foUowintCTeporx  of  0)>eratinu8  ut  Lucas' 
fcr  the  fiBcal  jMtr  ending  Jane  30,  1669: 

Cotutrnction  work  on  the  borilM  it  Luoss'  was  begnn  March  G  anit  clnHed  Jans 
K.  Ditrine  that  time  foar  hnrdle*  wen  buiU  with  ft  total  leogth  of  7,170  liue&t 
(f«t.  Th«  hardlcH  an  nnmberedl,  3,  3,  and  4,  with  B  distance  of  1,0U0  feet  but weeo 
NoL  1  and  i  Bud  2  aod  3,  and  1,500  leit  between  Nus.  3  and  4.  The  amount  of  work 
dime  on  each  hardlu  is  given  in  tho  following  table: 
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Tbe  fonn  of  conatruction  was  theBame  In  all  the  liurdleR.  Tno  roiva  of  pJlea  were 
dlirea  38  feet  apart,  with  the  topa  of  the  iilistreaiti  or  drift  ron'  l^fl  at  the  y:>-fout 
Rage  and  the  lower  or  hurdle  row  at  the  20-foot  MugK  aljovo  low  wulor.  The  piles 
in  Uiedrifi-row  were  driven  in  clumps  of  two  or  three  piles  with  the  ecu  torn  spaced 
U  fMt  apMTt ;  the  single  line  of  piles  in  the  hurdle ;  niw  ti  feet  n|iiirl.  The  three 
pile  doBip*  were  n«ed  in  the  drift-row  nearly  the  full  letiKt'<  "^  ^"^  1  a"<1  'd  <he 
tiver  cods  of  Mos.  2,  3,  and  4.  A  double  row  of  striiiKers  wttr»  boltril  to  the  drift- 
nw  pile*,  one  at  the  l<5-foat  stage  and  one  at  the  water  surface,  wliich  averaged 
•boat  k  l::i-foot  stage  daring  the  aonstructinn  of  Nos.  1,  'J,  '.t,  an<l  the  shore  half  of 
No.  4.     On  the  river  half  of  No.  4  the  stage  of  water  was  too  high  to  place  the  lower 


AeapH 


jelow  the  hurdle  n 


work  during  most  of  the  aeasnn. 

-.     It  was  built  6(>  fret  in  width,  15 

a  length  of  60  feet  a 


SeVen  pile-drivfirs  wer 

'nM  briiah  mattress  waa  woven  in  the  usual  ii 
feet  above  the  hurdle  row,  and  45  feet  below  it 

(«is  of  Nofl.  2  and  3,  the  mattress  was  made  BO  feet  In  width.     For  the  protec 
the  sbore-enda  riprap  was  placed  above  the  mattress  to  the  top  of  the  bank.    A  T-head 
naltnes  100  feet  long  by  60  feet  in  width  was  placed  at  the  river  ends  of  Noa.  1,  '2, 
*nd  3,  with  the  upper  end  55  feet  above  the  line  of  the  hunlte  piles. 
Wattling  was  placed  the  fnll  length  of  each  hurdle.     At  tlie  sliore-enda  where  the 

'"  '    "  '      '     "    ■'  -   ■-  — ' I  on  tin;  liiirdlo  piles  and 

nintlroHscs  averaging  133 
s  and  lowered  into  place 
ras  placed  lo  the  l&-foot 


poshed  di 
net  in  lei 


I  than   10  feet  in  depth  the  brush  v 
withhnrdling  forks.     In  greater  depths  ci 


>t  in  length  were  made  between  the  drift  and  hurdle 
tgaiiwt  the  hurdle  piles.  The  wattling  on  Nos.  1,  2.  am 
•ttoe,  on  No.  4  to  the  S-foot  stage  above  low  water. 

Conriderable  difficulty  was  eiperienced  in  checking  n  sconr  which  developed  under 
the  mattress  near  the  shore-ends  of  Kos.  1  and  2.  During  the  hJRh  watur  at  the  cIohb 
«f  ttarGb,  400  linear  feet  of  No,  1  hurdle  gave  way  where  weakened  by  this  scour. 
It  the  same  time  nearly  100  feet  was  carriM  away  from  the  river  end  of  the  hurdle. 
ImTapsirlnzlhe  break  a  mattress  230  feet  long  was  placed  along  the  nhore  just  above 
the  Did  drin  row  with  rip-rap  above  to  the  lop  of  the  hunk.     Another  mattress  360 
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feet  long  was  placed  aoroBS  the  shore-end  of  the  break  with  its  down-stream  edge  jiHl 
above  the  line  of  the  old  drift  row.  The  line  of  the  drift  and  hnrdle  rows  driven  to 
close  this  break  was  slightly  inclined  np  stream.  The  river-end  of  No.  1  was  not  zo- 
drivcn. 

The  maximum  number  of  persons  employed  at  an^  one  time  was  S50,  all  of  whom 
were  subsisted  at  the  quarters  on  shore  erected  dnnng  the  months  of  January  and 
February.    A  tramway  450  feet  long,  extending  from  tne  tjuarters  to  the  ateam-boat 
landing,  was  placed  on  the  hnrdle  to  facilitate  the  handling  of  supplies. 
Yer^  respectfully,  your  obedient  servant, 

John  O.  Holmak, 

Buperintendent, 

Major  A.  M.  Miller, 

Corps  of  Engineers,  U,  8,  A. 


RBPORT  OF  MR.  S.  S.  VAN  NORMAN,  BUFSRINTBNDENT. 

St.  Louis,  Mo.,  June  30, 1889. 

Major  :  I  have  the  honor  to  submit  my  report  of  operations  at  the  engineer  supply 
depot  connected  with  works  of  improvement  under  your  charge,  for  toe  fiscal  year 
ending  June  30, 1889. 

Following  is  a  general  account  of  work  done  on  each  class  of  plant  under  super- 
vision of  the  superinteiulont  of  supplies : 

TOW-BOAT. 

New  decking  was  placed  on  the  main  deck  of  the  steamer  General  GiVmaref  from 
tlie  engine  roum  forward,  and  on  both  guards. 

The  chocks,  caps,  and  nosing  of  forward  guards  were  renewed. 

Seven  kevels  and  7  fenders  were  made,  2  braces  for  snpport  of  boiler  deck,  ffuard 
and  bumpers  ou  each  outside  rudder  renewed,  and  the  starboard  fantnil  renewed. 

The  coal-boxes  were  sheathed  and  relincd  on  thf  sides;  the  ice-box  sheathed  with 
galvanized  iron,  and  the  bed-plates  under  the  main  and  nigger  boilers,  hatoh-cover- 
in<]^s,  outriggers,  )»lat^es  for  heels  of  fore  and  aft  chains,  renewed. 

The  brick- work  in  the  ash-pan  and  around  the  boilers,  and  scuppers  on  the  boiler 
deck,  were  renewed. 

Iron  knees  were  placed  on  the  sides  of  forward  guards;  the  forward  gnards 
sheathed  ;  bunkers  on  sides  of  boilers  rebuilt,  and  the  splash  bulkhead  and  hood  end- 
]»liink,  on  both  pides  of  bull  at  the  false  transom,  sheathed  with  galvanized  iron. 

Only  the  principal  items  of  repairs  are  mentioned,  the  almost  innumerable  minor 
repairs  incidental  to  tearing  up  the  deck  of  a  vessel  being  omitted. 

PILE-DRIVERS. 

New  leads  were  placed,  one  each  on  Nos.  4,  8,  and  16,  and  two  each  on  Noa.  15,  UL 
19,  and  20. 

New  crab-frames  were  made  for  Nos.  4,  11,  17,  18,  19,  and  SM),  and  new  atrainert 
placed  on  Nos.  1,  4,  5,  11,  12,  16,  and  18. 

New  roofs  were  placed  on  Nos.  1,  4,  7,  8,  16,  and  20,  and  new  sills,  one  on  No.  4  and 
two  each  on  Nos.  3  and  20. 

In  addition  to  the  above-named  extraordinary  repairs,  the  following  ordinary  work 
was  done  on  all  the  drivers  as  needed:  Replacing  chocks,  timber-heads,  oomer- 
bands,  kevels,  braces  to  leads,  patching  decks,  calking,  and  general  overhauling  of 
machinery. 

MACHINE  SHOP. 

Was  calked  once  on  the  sides  and  ends. 

BARGES. 

The  following  extensive  repairs  were  made  to  Nos.  25,  26,  and  27. 

A  deck  and  frame,  consisting  of  decking,  beams,  cutting-strake,  plank-sheer,  2 sett 
of  bits,  4  choAs,  6  sets  timber-heads,  4  kevels,  and  nosing  were  renewed  on  each. 

Four  hatch  covers  w  ere  made  for  each  and  the  deck  and  sides  calked  and  new  pnmpt 
supplied. 
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repftin  to  the  sides  of  these  barges,  consisting  of  renewal  of  planking, 


[ 

W    Fmdt  hundred  feet  of  planking  was  renewed  on  barge  No.  0. 

I    Vew  gaa>plpe  pomps  were  plMed  on  barges  Noa.  4,  5,  8,  and  21. 

I  .Aside  firom  the  extensire  repairs  noted,  tne  repairs  to  barees  haye  been  of  an  ordi- 
mn  ehftiaeter,  saoh  as  renewing  timber-heads,  chocks,  and  sevels;  repairing  pnmps 
ad  eapatans  ;  patching  and  calking  decks  and  sides  and  painting  and  lettering  sides. 

BARGE  FLATS. 

Kos.  67  «nd  68  were  calked  three  times,  2  feet  above  light  water  line. 

QUARTRR-BOAT8. 

Ko.  5  was  twiee  calked  and  a  partition  bulkhead  renewed.  No.  7  was  calked  twice 
and  plank-sheer  nosing,  outriggers,  and  deck  on  the  ^fter  end  of  the  starboad  guard 
renewed.. 

MATTRESS  BABOB. 

Wajs  and  platform  were  remoyed  to  make  a  gangway  on  the  barge,  which  is  used 
ss  a  wharf-boat,  the  deck  sheathed  and  the  heel  of  bitts  fastened. 

WATS  FOR  MATTRESSES. 

Forty-two  were  placed  on  small  flats  and  15  on  large  flats. 

FLATS. 

Seventeen  small  flats,  10  feet  by  30  feet,  and  8  barge  flats  16  feet  by  40  feet  (decked) 
bnilt  and  91  repaired,  37  of  which  were  decked  and  platform  decks  built  on  21. 


SKIFFS. 

Thirteen  were  repaired,  5  rebuilt  at  the  depot,  and  42  built  under  contract. 

YAWLS. 

Twenty-four  were  repaired. 

TOOLS  AND  APPLIANCES, 

Fifty-three  cant-hook  handles,  86  capstan  bars,  8  pump  brakoa,  3  box  and  18  gas- 

S'pe  pnmps,  1  umbrella  staff,  and  10  coal-boxes  were  m:uto.     HaiidleH  were  fitted  to 
pike  poles,  72  axes,  62  cant-books,  35  burdliug  forks,  3  baiuiners  and  3  spike  mauls, 
i    tnd  33  blocks  were  repaired. 

Two  hundred  ring  bolts,  bolts  for  pile  drivers,  barp^es,  and  small  boats,  and  nunier- 
cos  other  appliances,  were  made  at  the  depot  and  sent  to  the  works  during  the  year. 
All  tools  and  appliances  and  boarding  outfit  in  the  field  requiring  repairs  were  sent 
to  the  depot  for  that  purpose. 

PORTABLE  BUILDING. 

The  roofs  of  ten  sections  were  removed  and  painted.  The  office  quarters  on  barge 
flat  No.  57  were  repaired  by  renewing  the  canvas  on  the  roofs  of  3  sections,  cover- 
ing the  ends  and  sides  ot  office  with  canvas,  sheathing  office  floor,  painting  inside, 
tnd  placing  ventilators  in  each  section. 

BOARDING  OUTFIT. 

Seven  refrigerators  were  made  and  6  ice-boxes  repaired.  Fourteen  water-cooler 
Vizes  and  3  meat-saw  handles  were  made,  2  single  bunks  repaired,  und  5  double  bunks 
&siled  together. 


1690     BEPOBT   OF  THE  CHIEF  OF  ENGINEEBS,  U.  &  ARIiT. 

SUPPLY  DEPOT. 

A  gangway  to  tbe  wharf  was  built,  the  ofiQee  floor  sheathed,  a  coal  sbed,  sb 
bolts,  and  a  shed  for  storing  barrows  and  tracks  were  bailt,  and  roofis  of  bui 
patched. 

All  subsistence  supplies  required  in  the  field  were  also  distributed  from  the 
Verj'  respectfully,  your  obedient  servaoti 

8.  8.  Van  Norman, 
Superintend 

Major  A  M.  Millkr, 

Corpe  of  Engineen  U.  8,  A* 


C&nsirucHon  aecounU  showing  total  co9t  ofworlc$  to  June  30, 1889. 


Ksme  of  work. 


Piaaalftland: 

Dam 

Dam  (catting  channel) 

Alton  Dam 

Alton  Dike 

Sawyer  Bend  protection 

Venice  Dikes 

Arsenal  Island  protection 

Closing  Cahokia  Chute   

Channel  opposite  St.  Louis 

Horsetail  Bw : 

Dikel 

Dike  2 

Dikes 

Dike  4 

Dikes 

Training-wall 

Hurdles 

Bank  protection  

CarroU^s  Island  Hurdle 

Twin  Hollows: 

West  side,  hurdles 

West  side,  bank  protection 

Eattt  side,  bank  protection 

Beard's  Island  : 

Primary  hurtlle 

Bank  protection  

Jim  Smith  s,  hurdles 

Pulltight,  hurdles  

Chesley  Island : 

Bank  protection 

Hurdles     

Sulphur  Springs,  hurdles  

Lucas',  hurdles 

Fo8ti>r  Island 

Fort  Chartres  Dara 

Turkey  Island 

Kaskaskia,  protection  

Liberty  Island : 

Dam 

Protection 

Deril's  Island: 

Dikel 

Dam  J 

Dam  2 

Hin ton  Point,  hurdles 

Cape  Girardeau,  primary  hurdle 

Cairo,  protection  

Bemoving  obstructions,  snag-boat   Wright 

Total 


Bxpended 

pnor  to 
Jiily  1,1888. 


132. 

a. 

88, 
76. 
06, 
86. 
42. 
118. 
68, 

40, 
23, 
82. 
41, 
86. 
81. 
548, 
40. 


338.80 
116.86 
740.05 
652.74 
803.63 
341.85 
500.06 
858.21 
455.54 

640.53 
600.26 
602.54 
200.11 
033.87 
'253.28 
834.08 
003.55 


248, 

19. 

128, 

7. 

84. 

827, 

205. 

27, 
177, 


887.82 
161. 31 
020.30 

166.24 
258.76 
033.44 

475.74 

416.04 
80&61 
064.24 


44. 
86. 
24, 
66. 

5. 
45. 

65. 
40, 
16, 
33. 
31, 
160, 
4, 


206.02 
812.86 
463.85 
465.62 

053.01 
128.40 

871.17 
848.58 
67&3U 
416.37 
030.18 
430.82 
280.45 


3,272,797.40 


Expended 
during  fiscal 
year  ending 
June  30, 1888. 


$4, 093. 58 


7,817.65 


14,  079.  66 
104, 495.  06 


67,427.60 


107, 014. 45 


T. 

COf 

June! 


$31 

3: 

7( 
9< 
3( 

41 

11! 

5i 

4< 
oi 

41 
3( 

•8: 

54i 
4( 

i 

241 

21 

12i 


8^ 
.14: 
3(K 

64 

IT 
61 
4^ 
3( 
24 
6< 

I 

4; 

6! 
41 
1< 

3: 

31 
16( 


8,47( 


iPPENDIX    Y REPOET    OF    MAJOR   MILLEH, 

Froptrty  and  material  acoonnt. 


Cm  of  properly. 

jBly  "iMfl 

DoblU. 

Credil 

„j»_. 

1,3I«.S1 

'lii 

li 

•n.»ao.» 

2M.M 
11,W7.«3 

w.oo 

HfSS 

S.'UI.M 

SMI  HI 

J,  773.28 

87.  M 
118  80 

H3.W 

lii 

'"■6;ftM.a6 

Sm!37 
B97,20 

•■ffil 

i«.eii.M 

3,K8.t4 

aoLu 
nana 

ai.wi 

1!>,»S.M 

i3,n«8.M 
"'"ifjii  m' 

374.81) 

44S.M 

a,3a«:«) 

J 

— 



iZ3!«8 

loai.TB 
«.(a3.ti 

IR.BI4.BS 
K0.B8 

M&GI 

30*.  SS 

SI 

ll,<lSi.tl 

■■i;"6.M* 

3.342.M 

ti).l»>.us 

s3i.sea.B3 

IM,  1103. 01 

17i.8M.71 

•t 
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r4^  gm^Mf^i  Or^f$on,  nhf  tmd  Or^i  PoM,  Mq.,  for  JUeal  ^ear  muting  Jtme 
(Hii4^t  of  wBtar  aboTV  pltM  aoo  fleet  below  St  Looia  City  dimetrix^ 

OJu^rrosr,  ill. 


Jvlj. 


Ang. 


Sept. 


Oet 


Hot. 


Dee. 


Jan. 


Febu 


Apr. 


May. 


76 
204.22 

71 
203110 
SOS.  72 
20&68 

57 
208.02 
2011.72 


i20ft.22 
M.52 

I2M.16 

a.7S 

203.47 
202.87 
202.28 
201.72 
20L28 
200.82 
20ae5 
200.42 
190.  M 
190.57 
190.25 
190.17 
190.22 
190.52 
109.46 
196.02 


196L42 

107.  n 

197.56 

197.26 

107.02 

197.22 

107.67 

107  82 

I2&92 

106b  68 

106.  a 

106b  82 

106.20 

196.44 

106.08 

197.12 

107.72 

1198.63 

^71 

1198.93 

:198.42 

19&S2 

197.73 

197.67 

197.55 

197.67 

197.76 

197.52 

197.12 

196.65 

196b  53 


19&67 
196w76 
166u44 
196.18 
19190 
194.68 
19141 
194.19 
194.08 
193.89 
193.68 
193.56 
196.42 


19B.28 
19B.28 
193.18 
191.06 
192.96 
19V.  87 
192  84 
192.87 
192.92 
192.06 
192.94 
192.94 
192.86 
192.81 
192.72 
192.65 


198.61 

192.57 

19158 

1910S 

198L58 

192.60 

192.06 

198La 

19140 

198.82 

192.82 

192.96 

198.26 

192.18 

198L18 

198.12 

192.12 

192.14 

192.22 

192.17 

192.14 

192.82 

192.36 

192.42 

192.50 

192.51 

192.47 

192.48 

192.40 

102.32 

192.27 


192.27 

192.29 

19188 

198.87 

19140 

19167 

19190 

196  87 

198.54 

19172 

19188 

19100 

194.00 

194.06 

194.19 

19185 

19112 

193.83 

198.64 

19152 

19142 

193.  <>6 

193.32 

19126 

10115 

10102 

10198 

19192 

192.87 

19176 


19168 

19162 

19157 

19154 

19163 

]91tt 

19148 

19140 

19196 

19184 

19188 

19180 

19187 

19124 

192.27 

198L82 

19124 

192.15 

10L97 

191.74 

191.58 

19L46 

191.22 

191. 12 

191.16 

191.32 

19123 

19142 

19158 

19196 

19104 


19172 

19189 

19112 

191.86 

191.72 

191,66 

19L66 

191.82- 

19183 

19162 

192.47. 

192.88 

19110 

19L90 

10117 

10188 

19142 

196.42 

196.82 

195  84 

196.82 

19152 

194.00 

19124 

19167 

194.43 

19100 

10184 

183.64 

183.50 

103.42 


19112 

19198 

19162 

19178 

19180 

19100 

19B.49 

19118 

18162 

188.82 

19140 

192.63 

19151 

19147 

19182 

18156 

19B.42 

19144 

19188 

10180 

191.82 

19L70 

19L52 

19142 

194.82 

195.69 

195.90 

106.62 


10170 

10ft  88 

107.12 

197.28 

197.04 

10168 

186.66 

10198 

19170 

10145 

10130 

19110 

10114 

19142 

19172 

197.01 

197.28 

197.48 

197.86 

197.76 

197.67 

107.60 

1107.68 

197.86 

197.14 

197.02 

19189 

19172 

196.56 

196.43 

19150 


10169 

19180 

197.08 

197.  a 

197.86 

197.84 

197.10 

10196 

19188 

18161 

19143 

19133 

19197 

19164 

19128 

19164 

19192 

19192 

197.08 

197.76 

19168 

19147 

19180 

18172 

197.97 

197.80 

106.80 

10128 

195.97 

195.77 


19187 

19130 

19109 

19194 

19176 

19162 

19146 

19186 

19186 

19188 

19144 

19157 

19171 

19177 

19188 

19193 

19182 

19183 

19113 

197.59 

199.38 

199.98 

18173 

188.63 

199.88 

19186 

19142 

19144 

199.02 

00112 

204.67 


29187 
20184 
201.48 
19171 
19173 
19107 
187.60 
187.69 
19196 

aoi.46 


201.53 
30L80 
19147 
19113 
18180 
19162 
19178 
199.36 
199.88 
30103 
180.93 
199.47 
19107 
19173 
19148 
19137 
199.14 
197.96 
197.79 


GRAY'S  POINT,  MO. 


112.66 
113.21 
113.01 
112.46 
111.76 
111.26 
110.46 
109.96 
110.51 
109.76 
110.36 
11L06 
111.26 
111.06 
110.66 
110.46 
110.16 
no.  Itf 
108.76 
108. 16 
107. 26 
106  46 
106.06 
105.81 
103.36 
104.66 
104.36 
104.01 
103.86 
104.06 
104.01 


103.71 

101.76 

94.66 

103.21 

101.  21 

94.46 

102.76 

100.76 

94.41 

102.31 

100.16 

9126 

101.  66 

99.71 

9126 

101.31 

00.21 

94.26 

101.01 

98.66 

94.21 

101.  76 

0131 

9116 

lOi.  66 

97.76 

94.11 

103  46 

97.46 

94.06 

103.26 

97.26 

9101 

101 81 

96.96 

93.96 

102.76 

06.86 

93.86 

10146 

96.66 

93.76 

103.76 

96.36 

93.71 

105.76 

06.21 

93.66 

10101 

96.06 

93.56 

105.56 

96.01 

93.51 

105. 21 

95.86 

93.46 

105. 11 

95.66 

93.56, 

10196 

05.46 

93.66 

104.36 

95.41 

9171 

103. 96 

95.26 

93.76 

103.26 

95.21 

93.66 

10171 

95.16 

93.86 

102.61 

95.16 

93.86 

102.76 

95.16 

63.86 

102.86 

94.06 

93.86 

102.56 

94.86 

93.86 

102.26 

94.76 

93.91 

102.26 

93.96 

93.91 
93.86 
93.81 
93.76 
93.76 
9191 
94.06 
9141 
9176 
95  36 
95.96 
97.01 
07.71 
97.76 
97.76 
97.96 
97.81 
97.46 
97.06 
9176 
9156 
9136 
96.16 
95.91 
96.76 
95.46 
95.26 
95.06 
94.86 
9171 


9136 

9146 

94.26 

94.06 

93.86 

93.86 

93.81 

93.81 

93.76 

93.66 

93.61 

93.66 

93.46 

93.  :{6 

93.26 

93.46 

93.66 

93.86 

94.26 

94.51 

9151 

94.26 

03.MI 

93. 46 

93.11 

92.76 

92.76 

93.16 

95.26 

96.80 

97.36 


97.86 

9131 

97.26 

06.56 

95.46 

9161 

93.91 

93.56 

94.16 

95.26 

96.16 

97.21 

97.76 

97.46 

97.66 

9176 

100.21 

100.76 

1U2.  01 

102.66 

103.06 

102.76 

102.  l^ 

101.26 

100.26 

99.31 

98.66 

98. 26 

97.96 

97.46 

97.11 


96.66 
96.56 
96.26 
95.96 
9166 
95.56 
9166 
95.76 
95.66 
95.66 
9101 
94.66 
04.46 
94.36 
94.26 
94.36 
9146 
9176 
96.06 
07.26 
97.26 
96.46 
06.11 
96.01 
95.46 
94.81 
94.51 
9196 


95.96 
99.01 
102.46 
105.  V6 
106.46 
107. 31 
106.96 
105.96 
105. 16 
104.1)6 
103. 10 
102.11 
101.26 
100.91 
100.66 
100.66 
100.66 
100.81 
101.96 
102.06 
102.96 
10131 
105.41 
105.46 
104.96 
103.81 
102.86 
102.06 
101.56 
101.51 
101.46 


101.31 
101.31 
101.  C6 
102.26 
10101 
10166 
104.06 
10156 
102. 81 
102. 06 
101.46 
100.86 
100.06 
100.16 
99.81 
99.76 
99.91 
100.16 
100.46 
100.66 
100  96 
1101.31 
,102.  81 
!l04.40 
105. 56 
10131 
104.06 
103.00 
101.96 
101.31 


100.66 

100  26 

99.86 

99.41 

99.31 

9176 

98.71 

9171 

98.41 

98.16 

97.86 

97.66 

97.46 

97.51 

97.66 

97.66 

97.81 

9146 

99.56 

100.16 

101.20 

105.01 

il07.41 

!  107. CO 

107. 26 

10186 

101.56 

106  06 

105. 76 

10.\  66 

109, 46 


1*2.81 
111  U 
11106 
110.56 
108.66 
10176 
105.36 
101 01 
10166 
103.46 
10171 
107.06 
107.56 
10186 
10106 
105. 16 
10156 
10101 
103.01 
10161 
105.46 
10126 
107.26 
10196 
106.66 
106.06 
105.  76 
105.  76 
106.01 
105.76 
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OOlOfXBCIAL  STATISTICS. 

JEUedpU  ami  MpwmiU  at  8t.  LauU  during  ik§  jfean  1887  and  1888. 


Coal  and  ooke 

Cotton 

Grmin 

Iron  and  •leel ^ 

Lnmbor 

Merotaandiao 

Total 


Baoelpta. 


1887. 


Tont, 

85,683 

2;  906 

101,858 

7^805 

218.165 

882,765 


886,045 


1688. 


Ibfu. 

96^208 
2;  482 

81,140 

23,417 
130.865 
884.758 


728»810 


Shipnci 


1887. 


Tout, 


9 

842,764 

12.298 

6,878 

808,010 


671,517 


ShipmtnU  down  the  river  from  landinge  between  St,  Louie  and  Cairo, 


Aitiolea. 


Floor,  Imn,  and  grain,  eto 


Tom. 
84^457 


Two  million  two  hundred  and  fifty-nine  thonsand  six  handled  and  twelve 
freight  were  transferred  by  ferries  at  St.  Loais  daring  the  year  ending  Jane  30 


Liet  of  eteam-power  hoate  that  arrived  at  St,  Lonie  during  the  year  1888. 


Namei 


A.  C.  Coan 

A.J.Baker 

Albert  L^a 

Albert  8.  WiUla 

Alblna 

Alort 

Alice  Brown 

Annio  P.  Silver 

ArlcanaaaCity 

Arlcanaas  Traveler 

BaldKagle 

Bart  B.  Linehan 

Belle  Mao 

lit'llo  Memphis 

Belloof  OtUwa 

Benton     

Benton  MoMillin 

Calhoun 

Cunipl>ell 

Cent  onnial 

Charles  Brown 

Churlie  Clarke 

Charlotte  Boi>okeler 

Cherokee  ...••• 

Citv  of  Alma 

City  of  Baton  Bongo 

Cil\  of  Cairo 

City  of  Florcnoo 

City  of  Monroe 

City  of  Now  Orleans 

CitVof  Providenoo 

City  of  St.  Loais 

City  of  Yiokslmrg 

♦Kot 


Length. 

Breadth. 

Depth. 

F^ 

FmL 

F0eL 

77.0 

20.0 

7.0 

142.0 

24.6 

&0 

64.8 

12.3 

4.0 

153.1 

26.5 

3.6 

(•) 

(*) 

O 

115.0 

10.0 

8.0 

103.0 

34.0 

4.0 

20a6 

4a7 

&8 

273.7 

44.7 

7.8 

Ws 

30.0 

5.4 

127.0 

23.5 

8.0 

111.0 

22.0 

3.8 

267.0 

42.7 

7.6 

64.4 

0.3 

2.5 

107.0 

23.0 

5.0 

106.6 

33.0 

5.5 

230.0 

36.0 

5.4 

167.0 

346 

5.6 

203.1 

41.6 

7.5 

200.0 

S3.0 

6.0 

131.0 

23.6 

4.3 

140.0 

20.4 

4.1 

216.4 

33.0 

5.4 

110.0 

20.0 

4.0 

290.0 

4ao 

8.7 

271.2 

44.0 

7.8 

160.0 

32.0 

5.3 

27&0 

45.0 

ao 

290.0 

48.0 

&5 

273.1 

44.5 

7.8 

300.0 

40.0 

&8 

278.7 

44.5 

8.8 

1 
1 
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I 
1 
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A  ZMiiAKaf  acy«arU6B-CimttBiiod. 


Sum. 

Lngth. 

Bnwllli. 

Deplh. 

QroM 
iDimago. 

if 

iu.a 
mo 
im.0 
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UT.l 

aiB.0 
lat.o 

lUO 
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IM.U 
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lM.a 
m« 

80.3 
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iBoio 
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AnmnoL  t—- bepobt  of  majob  milleb  1703 

Y3. 

;^K  mPSOVEMEMT  OF  QASCONADE  BIYEB,  MI880URL 

CheimproTenie&t  of  this  stream  has  consisted  iu  the  removal  of  ob- 

to  navigatioii  in  the  shape  of  leaning  timber,  snags,  stnmps, 

ttd  the  oonstmotion  of  low  wing-dams,  to  ftcilitate  the  passage  of 

itiow  die  shoals  daring  low  water. 

Bm  work  was  began  in  1880,  and  has  been  oontinaed,  when  fluids 

vtmflable,  np  to  the  present  time. 

A  pawmd  inspection  of  this  stream  was  made  in  April  and  it  was 

ihat  the  river  was  obstracted  by  snags  and  rocks,  and  the  banks 

Wombered  with  overhanging  trees  at  nnmeroos  points.     The 

iBd  training- walls  previonsly  bailt  at  Boand  Island  and  Bock's 

vne  fimod  to  be  in  good  condition  and  accomplishing  Uie  resnlts 

|[   itnn  dedded  to  confine  the  present  season's  work  to  removing  the 
1  lliliiiUoiiB  and  l^tning  timber,  and  for  that  pnrpose  the  steamer  Pin 
;1Ut  WM  chartered  at  $32.50  per  day  and  work  was  commenced  on 
Apd  Uaod  continaed  antil  May  31,  when  it  was  completed, 
xheaaoout  of  work  done  was  as  follows : 


*ofnagi^  ftamps,  etc.,  removed  from  duumel... SB4 

'oftreeioat  down 401 

itaAarofoYerhanging  limbs  cut  off 141 

iheref trees  ffiidled 45 

Jbaksrof  laek-neaps  lemored 3 

Jtaste  of  miles  of  river  impioYed 78 

Ar  details  of  this  work  I  woald  refer  to  the  report  of  my  assistant, 
Mr.  J.  W.  Beaman,  which  is  forwarded  herewith. 

The  work  has  been  of  great  benefit  to  the  navigation  of  the  river, 
^qiedally  to  the  rafting  interests  which  are  qaite  large,  and  the  river  is 
loirio  fidrly  good  navigable  condition  from  its  month  to  Arlington. 

With  the  amoaot  recommended  to  be  appropriated  for  the  fiscal  year 
tDding  Jane  30,  1891,  It  is  proposed  to  continne  the  removal  of  ob* 
itnietions  and  to  coDtinne  closing  the  side  chntes,  in  order  to  concentrate 
tte  water  in  the  main  channel  of  the  river. 

The  estimated  cost  of  this  improvement  was  $50,000,  and  the  former 
impropriations  are : 

By  act  of— 

Jane  14,  1880 1 $5,000 

IUrch3^  1881 10.000 

AognstS,  1882   10,000 

Jnljb,  1884 5,000 

AngostS,  1886 7,500 

Aognstll,  1888 6,000 

Money  statement 

h\j  1, 1888,  smoant  available $61.97 

iBoont  appropriated  by  act  of  August  11, 1888 5,000.00 

5, 061. 97 
hlj  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 2,498.06 


Dlyl,  1889,  balance  available 2,563.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    10, 000. 00 

'Submitted  in  compliance  with  r — ' "    -^  -..  _^  ^    *    »  _.. 

harbor  acta  of  1866  and  1867. 


Sobmittedincompliance  with  requirements  of  sections  2  of  river  and 
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REPORT  OF  MR.  J.  W.  BEAMAK.  ASSISTANT  EKOINXER. 

Jevferson  CiTT,  Mo.«  June  20,  1889. 

Major  :  I  have  the  honor  to  make  the  following  report  anon  the  improvement  ol 
the  Qasconade  River,  Miaeonri.  for  the  year  ending  Jane  30,  I8d9. 

Daring  the  fiDcal  year  now  closing  no  work  of  aoy  kiod  in  the  improvement  of  Gat- 
oonade  River  was  done  previoas  to  the  ISth  of  April,  1889. 

Upon  April  15  aod  16  an  examination  of  the  river  was  made  under  your  own  imi 
diate  snpervision  and  direction. 

The  steamer  Pirn  Oak,  which  had  previously  been  chartered  for  river  impiovsBMt 
work,  was  ntiltzed  in  this  examination. 

The  river  was  found  to  be  obstructed  by  snags  and  rocks,  and  the  banks  won  «- 
enmbered  with  overhanging  trees  at  numerous  points. 

The  works  of  contraction  at  Roand  Island  and  Book's  Bar,  constraoted  in  ths  ItBiT' 
1887,  were  found  to  be  in  good  condition  and  doing  the  woric  for  whieh  th^  mn 
dedgned. 

The  examination  covered  46  miles  of  river,  from  the  mouth  to  Pointen  Creek. 

The  work  of  removal  of  channel  obstructions  and  overhanging  trees  from  the  lifff  ' 
banks  commenced  April  15  and  closed  May  31.    I>uring  this  time  the  following  woik 
was  done : 

Snags,  stumps,  and  trees  removed X|. 

Trass  felled 401 

Overhanging  limbs  cut  off 141 

Trees  girdled 45 

Rack-neaps  removed 3 

Miles  of  river  improved 7B 

The  river  was  thereby  put  in  excellent  condition  for  steam-boat  navigation  when. 
ever  the  stage  of  water  will  admit  of  the  paMage  over  the  shoals. 

In  the  above  work  the  steamer  Pirn  Oaky  belonging  to  the  Hermann  Ferry  aod 
Packet  Company,  of  Hermann,  Mo.,  was  employed.  The  steamer  was  fitted  with  ste^ 
capstan  and  her  light  draught .  1^  inches,  rendered  her  especially  desirable  for  tin 
service  in  which  she  was  used.  The  officers  and  working  force  consisted  of  Cspttii 
August  Wohlt,  acting  master,  a  time-keeper,  engineer,  fireman,  cook,  waiter,  and  as 
lalwrers.  Credit  is  due  Captain  WohU  for  the  intelligent  and  efficient  serviee 
reiHleretl. 

It  is  to  be  hoped  that  in  the  future  more  liberal  appropriations  of  money  msjbe 
matle  tor  the  improveuMcnt  of  the  river.  tK>th  for  snagging  operations  and  for  the  con- 
st ruct ion  of  cont  ract  ion  works  at  the  shoals^ 

The  works  al  Round  Island  and  Bock*s  Bar.  constructed  in  the  fall  of  1887,  hsTS^ 
a«HvutpUfth<Hl  the  object  tor  which  they  were  designed. 

Shvvilst  Tl.  3^.  ;C  C<^  and  49  should  have  similar  works  constructed  in  the  order 
uaui<s\. 

rtM^  dam  at  l>iv>r*s  Mill  should  be  raised  about  3  feet  and  there  may  be  need  of  eon- 
tr^otiou  t^v^ris  at  rurupike  Ford.  This  can  be  determined  after  the  constmctioD  of 
iW  sUm  at  sh\>al  No.  Tl. 

I  hjivo  the  honor  to  be*  very  reepectfully,  your  obedient  servant, 

J.  W.  Bbaman, 

AnUUtrnt  Sngine&r. 
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IHPROVEHENT  OF  OSAQE  RIVER,  MISSOURI. 

JTOJect  for  the  improvement  of  this  stream  has  consisted  In  the- 
I  of  obstmctions  to  navigation  such  as  snags  and  leaning  tim- 
e  dredging  of  channels  tbroagh  shoal  places,  and  the  constmc- 
crosB  and  wing  dams  to  concentrate  the  water  over  shoal  places. 
\i  was  begnn  on  this  improvement  on  Jtily  26,  and  consisted  in 
ensiou  and  repair  of  dam  and  training-wall  at  Hoskins  Shoal, 
iring  dam  at  Moore's  Flat,  and  in  removing  obstrnctions  from  6^ 
f  the  river.  The  work  was  contJnaed  in  the  fall  antil  November 
n  the  working  party  was  disbanded  and  the  plant  and  tools 
at  Hermann. 

amonnt  of  work  done  was  as  follows:  At  Hoskins  Shoal  1,12<» 
eet  of  cross-dam  and  training-wall  were  repaired  by  raising  the 
feet  above  the  lowest  point  of  the  dam  previous  to  repair ;  llO 
new  dam  was  foailt,  and  the  bank  was  protected  for  a  distance- 
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of  104  feet  above  and  below  dam ;  667  cabic  yards  of  rock  were  used 
iu  Ibis  work. 

At  Moore's  Flat  25  cable  yards  of  riprap  was  taken  from  the  old 
works  and  placed  nxK)n  the  cross- wall  where  it  was  lowest 

The  obstrnctious  removed  were  as  follows : 

Bnags  palled 29 

Trees  felled 5J9 

Bocks  removed  from  cbaDnel 53 

Miles  of  river  improved 60 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
Assistant  engineer,  forwarded  herewith. 

The  readings  of  the  gauge  at  Tuscnmbia  were  kept  up  daring  the  year. 

This  work  has  been  of  great  benefit  to  the  navigation  of  the  river, 
rendering  it  safer  and  also  enabling  steamers  to  navigate  at  a  lower 
43tage  of  water  than  formerly. 

With  the  funds  available  and  the  amount  asked  for  fiscal  year  ending 
June  30,  1891,  it  is  proposed  to  continue  the  removal  of  snags,  etc.,  and 
to  raise  and  repair  the  wing-dams  already  built,  and  if  necessary,  put 
in  some  new  ones. 

The  former  appropriations  are : 

By  act  of^ 

March  3, 1871 1^.001 

Junol0.1B72 25,000 

March  3, 1873 25,000 

June23,1874 25,000   .. 

June  18, 1876 20,000   i 

March3,1879 2O,OU0   ^ 

June  14, 1880 90,000 

March3,1881 20,009  ; 

Augusts,  1886 10,000  ; 

Auprii8tll,1888 5,000  ] 

Money  statement. 

July  1, 1888,  amount  available $4,155.48 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00  \ 

9,155.48 
July  1, 18d9,  amount  expended  during  fiaoal  year,  exclusive  of 

liabilities  outstanding  Jul^  1,1888 $4,24a52 

July  1,1889, outstanding  liabilities 401.50 

4,660.08 

July  1, 1889,  balance  available 4,505.48' 


I  Amount  that  can  bo  profitably  exx)ended  in  fiscal  year  ending  June  30, 1891    10, 000. 01  \ 
i  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and  ] 

(      harbor  acts  of  1866  and  1867.  " 


REPORT  OF  MR.  J.   W.   BBAMAX,   ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,  June  30,  1880. 

Major  :  I  liavo  the  honor  to  make  the  following  report  upon  the  i mpio Yemeni  •) 
the  Osage  River,  Missouri. 

In  accordance  with  verbal  instructions,  preparations  were  made  to  beffin  w«l 
oarly  iu  July  at  HoskiiiH  Shoal,  distant  from  the  mouth  of  the  Osage  River  43  mite 

July  0,  6,  and  7  were  occupied  in  a  preliminary  examination  at  and  in  the  i» 
mediate  vicinity  ot  tho  above  shoal.  Between  July  7  and  23  all  necessary  plant  WM 
repaired  or  obtained  by  purchase  and  transferred  to  the  mouth  of  the  river  b«lM 
•Osaffc  City. 


iTT' 


-    1 
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Ju|ySH>«nsllpMty  wotgMriwKi,  and  on  the  Bune  daj  eunp  waft  broken  up  and 
■Uffi  up  tiM  river  wae  made.  The  party  poling  the  plant,  oonBisting  of  an  open 
It-boat  and  two  Hnall  qnarter-boats,  caxryuig  tente,  tools,  eto..  to  the  month  of  the 
aiiee  RiYor,  5  milee  in  nz  honn,  maae  too  flow  progreM.  Attnie  point  the  ateamer 
Imrikmi  took  the  plant  in  tow  and  on  the  evening  of  July  85  after  84  honre  towing 
e  anived  at  the  need  of  Hotkins  ShoaL 

The  work  of  repairing  the  oroaa-dam  at  this  point  wae  oommenoed  July  26|  and 
■dfld  Oetober  10.    Dnring  this  time  the  following  work  was  done : 

\%  the  head  of  Hoekins  Bhoal : 

Linear  fset  of  oroea-damrwDaired  ...'• 750 

Linear  ISset  of  training-waU  repaired 376 

Cnbie  jarda  riprap  deposited  on  croMS-wall 406 

Cnbie  yarda  riprap  deooeited  on  training-wall 60 

Icar  the  Ibot  of  Hoakins  cnoal : 

Linear  fset  <xf  riprap  stone  dam  bnilt 110 

.Unearlbetof  bank  above  and  below  dam  proteoted 104 

Cabie  yarda  of  atone  depoaited  in  dam  and  on  bank ,.  198 

J2aeapif»telio». 

Usesirleet  of  old  worka  repaired 1,186 

iJacar^Mt  of  new  works  bnilt 814 

LuMsr  feet  of  old  and  new  work 1,440 

Cttbie  yards  of  rock  need 667 

The  repair  of  cross  dam  and  training-wall  consisted  in  raising  their  crests  to  a  level 
ibsBi  8  leet  above  the  lowest  point  of  the  dam  previous  to  repair.  The  dam  as  re- 
MsBd  is  about  16  feet  wide  at  base,  6  feet  wide  at  cresti  and  abont  4  feet  high  above 
k$  bed  of  the  stream  below  the  dam. 

TIm  new  dam  is  abont  14  feet  wide  at  base,  8  feet  wide  at  crest,  and  3  feet  high 
ibete  the  lowest  pmnt  of  the  closed  channel-bed. 

the  onlf  mnterial  need  in  the  repair  of  the  old  works  and  in  the  constmction  of 
mr  wae  riprap  stone. 

The  new  dam  was  boil  t  across  a  side  chute  near  the  foot  of  Hoskios  Island,  on  the 
4i  side  of  the  main  channel.  For  several  years  this  chute  has  diverted  a  large  part 
f  the  low- water  flow,  and  has  thus  rendered  the  passage  of  this  shoal  one  of  the  moat 
mqblesometo  navigation. 

Oetol>er  18,  camp  was  moved  to  Moore's  Flat,  and  October  13  was  occapied  in  plac- 
ig  rock  upon  the  cross-dam  at  that  place.  About  25  cubic  ^ards  of  riprap  rock  were 
lien  from  eld  works  and  placed  upon  the  cross- wall  where  it  was  lowest.  This  com- 
leted  the  work  of  repair  of  dams. 

In  addition  to  the  work  of  repair  and  constroctiou  of  dams  at  the  above  points, 
Mga  and  rocks  were  removed  from  the  channel  and  overhanging  trees  were  removed 
MB  the  banks,  and  the  river,  as  far  as  snags,  rocks^  and  trees  are  concerned,  waspnt 
i  good  navigable  condition  as  far  up  as  Tuscumbia,  the  head  of  low- water  naviga- 
ieo. 

lAtt  of  oh$trueHon$  removed  between  July  26  and  November  7. 

bekaiemovedfrom  channel 68 

teesftUed 89 

teete.,  pulled 89 
etc.,  cot  np  and  disposed  of 58 

Hks  of  river  cleared  of  obstructions 60 

The  river  having  been  put  in  good  navigable  condition,  the  plant  was  taken  to 
UdeTown  ferry-landing,  5  miles  above  the  mouth  of  the  Orange  Hiver,  and  all  tools^ 
Nt^  akiffikctc.,  were  stored  in  the  warehouse  and  at  the  dwelling-house  of  Mr. 
pUUiun  L.  Hnber. 
The  flat-boats,  two  open  and  two  covered,  used  as  quarter-boats,  were  hauled  out 
the  left  bank  of  Maries  Biver,  200  yards  or  so  above  its  mouth.  They  were 
keed  upon  sills  and,  with  the  crab,  were  put  in  the  best  order  to  resist  the  dangers 
the  winter  and  spring  months.  Mr.  William  L.  Huber,  as  watchman,  was  placed 
<^bs»e  ot  all  United  States  property  left  at  Lisle  Town. 

Od  Iftvember  7  field  work  ceaaed,  and  all  members  of  the  party  except  the  watch- 
were  discharged. 

at  present  troublesome  to  steam-boat  navigation,  and  of  which  particular 
^t  is  made,  are  below  Tuscumbia,  and  are  as  follows : 
jMRy'i^  where  there  are  old  works ;  Kirkman's,  where  there  are  old  works;  Clark'a 
where  there  are  no  old  works ;  Rice's,  where  there  are  old  works. 
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At  Bolton  Shoal,  abont  19  milefl  above  the  month  of  the  riyer,  the  traininff-  wall 
sear  its  lower  end  has  been  undermined  and  washed  awa^  for  a  distanoe  ofabout 
100  linear  feet.  There  is  no  complaint  or  cause  of  complamt  at  this  shoal;  still  ths 
wall  should  be  repaired  when  convenient. 

Twenty  thousand  dollars  expended  at  the  above  points  would  undoubtedly  tempo- 
rarily improve  navigation. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant. 

J.  w.  Bbaman, 

H%j.  A.  M.  MiiXER, 

Carps  of  Engineers,  U,  8,  A. 


COMMBRCIAL  8TATI6TIG8. 


UP  THE  BIVEB. 


Artiolea 


Tmt  ending  Jane  80, 1888: 

Bstimated  valne  of  ■team-boat  eommeroe. 


Tear  ending  Jane  80, 1880; 

Bstlmated  eommeroe  of  tteamen  Qtmtrdl  Mtade^  BeniUm,  and  Blaek  Dim- 


Floor 
Salt 


Kails kegs. 

White-pine  lumber ftet. 

Coal Imdielt. 

Farm  machinery tons. 

General  merobandiae v.. do.. 


Total 


Qnantity. 


1.180 


881000 

1.800 

87 

1.015 


t76,<A50 


i,mii 

1.8ILII 
11,401.11 

8.19ILII 


lu^iaoii 


Total  value  of  commerce  of  river,  1888 $58:1,414.33 

Total  value  of  commerce  of  river,  1889 683,834.90 

DOWN  THE  RIYSB. 


Artidea. 


TMkr  cmlin);  June  SO,  1888 : 
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iVm  do... 
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Quantity. 


1,000,000 

1.040.000 

100,000 


1.000,000 

1,638,000 

88.000 

OS,  000 


182,163 

4,280 
SOO 

1,820 
650 

2.660 
620 
450 

1.800 
600 
500 
840 


"I* 
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l^OMill 
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607, 7«» 
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89^  OHM- 
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1,487.51 

8.210.01 
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7,800.01 

8,758.10 

1,250.18 

2.6oaio 

^808.10 
672.2N.IO 
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PSEUmKABT  B2AMINATI0K  OF  GBAND  iUYEV.  MISSOURI. 

Ukitbi)  States  Bnoinbbb  Qffiob, 

Bt  LauUj  Mo.j  December  17, 1888. 

Sib  :  In  SMwoxdanoe  with  instractiODs  contained  in  letter  dated  Office 

«f  the  Chief  <rf  Bngineeni  United  States  Army,  Washington,  D.  0.| 

;Ai«Bt  M,  1888^  I  have  tiie  honor  to  make  the  following  reiwrt  on  a  pre- 

Jlnaeiy  examination  of  the  Grand  Biver.  Missoori. 

;^  Gfend  Biver,  ICissoori,  is  a  tribntary  of  the  Missoori  Biver,  empty- 

-4iK  into  Ae  latter  at  a  point  near  the  town  of  Branswick.    It  is  formed 

•If  tbe  JmietioD  of  its  two  forks  near  TJtica^  Mo.,  and  from  this  point  to 

to  moath  is  aboot80mfles  by  the  streafti.    Itdrains  a  large  area,  aboat 

ene-lbarth  of  that  portion  of  the  State  of  Missouri  situated  north  of 

the  Miflsonri  Biver. 

Oraod  Biver  was  declared  navigable  as  far  as  Bedford  by  the  Mis- 
soori iegisiatore  on  the  report  of  a  committee  appointed  for  that  par- 
pose  in  1838.  Daring  the  years  1848  to  1859  several  steam-boats  made 
regolar  trips  to  Bedford,  60  miles  above  the  mooth,  occasionally  ranning 
to  ntica,  ^  miles  above  Bedford. 

Three  railroad  bridges  have  been  placed  across  the  river  below  Bed- 
fndy  closing  the  navigation  to  all  bat  very  small  steam-boats.  These 
bridges  are  from  10  to  15  feet  above  the  asnal  high- water  stage,  with 
•an  average  channel  width  of  125  feet  between  the  piers.  After  the  con- 
stmction  of  the  bridge  at  Branswick,  in  1867,  up  to  1869,  a  small  steam- 
imy  made  regular  trips  in  the  lower  portion  of  the  river,  passing  under 
Ibe  bridge  without  difficulty. 

Information  as  to  the  value  or  amount  of  steam-boat  freight  carried 
above  Brunswick  could  not  be  obtained.  Of  late  years  log-raftiug  has 
been  the  only  business  on  the  river,  the  average  yearly  amount  being 
400,000  feet ;  but  even  this  work  is  greatly  obstructed  by  the  piling 
ander  the  bridge  at  Branswick,  which  entirely  closes  the  river  during  its 
low-water  stages. 

The  plan  proposed  by  those  interested  in  the  improvement  of  the 
river  is  to  straighten  as  much  as  possible  its  numerous  bends  between 
Utica  and  Brunswick,  thereby  increasing  the  depth  and  current  of  the 
river,  not  for  the  benefit  of  navigation,  but  with  the  view  of  reclaiming 
a  large  amount  of  waste  land  through  which  it  flows. 

The  only  obstacle  to  the  navigation  of  the  river  from  its  mouth  to 
Branswick,  a  distance  of  S  miles,  has  been  the  bar  which  formed  nearly 
aeroes  the  river,  just  above  its  mouth,  during:  the  high  stages  of  the 
Missoori  Biver.    Since  1875  this  bar  has  remained  in  the  same  position, 


L 
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mv-^a:  --rrm^  u^r  T-kzac  ^,Az^s  of  the  river,  a  depth  less  thai 

^-:^-  :k:  .•-  T  :  -  :l  itf^i^z  noviaj  with  the  break-up  of  the 
'*•»  _  <o-  -.;  :u--~ii:  .i:]:r  GniDil  Siver  from  a  ooiitiDued  s 
.^•r  .:^:.  .:*&  vacUt^i  r^.^^:  .■:  :be  bar  into  the  Missouri.  S(ia 
i»^--  .•?-  .-  T   .1  '.i-z  r.Trr  1  loot  above  the  standard  low 

..;^-.  ^-  -  i  .trci  :•■  "  :t^:  o;:!^.^?::^  Braiiswick,  10  feet  and  ( 
ir  .  -.  ^'^  *  jtz,Ki  ::  '  :rr:  over  the  bar,  with  u  channel 
*^-  -..  .7  ^r  ji*iNS»^*  . :'  M:sak'ari  Kiver  steam-boats.  Tbew 
.    ^     .   -c-  -I  *c.»c^  fmM  v'.ejr  the  channel  to  Brunswick. 

^^    ::  '-^  •  rZLv:  -  V  .ct  j:  :i:tf  mouih  of  the  river  to  maintain  th 
^■.      ju.  T    -  :.»    :-x:.Tv.  jir'.y  necessary,  as  the  conditions  by 
:•*     i»      ^i'  :.^   «  :-:.--i  :;ive  changed.     In  1S75  the  channel  of  tb 
^,._      _   •      -icc^--  ^->-.:  y  i^y  and  at  right  angles  to  the  mouth 
.  ,._,^    .^^^   ^  J  .;^ ,:-  tvl.:y  in  the  hitter  river,  which  deposits 
^  ir      .-  :■:•    -»^    —  M  ss^»uri  at  this  iH>int  is  now  in  the  mid 

.^  -^   '.     ^    1-  Gr^-.vl  iiuriug  its  high  stages  better  chan 

I  .^  :.*j>  :::*:  uiay  Iv  deposited  during  high  water  ( 


•    .».»- 


.   ^      ^\:   T    Au:*.-^  i^runswick  was  one  of  the  largest 
.       ^"    .    .-  \  w'c:  .  *.  -:  :htr  changes  in  the  channel  of  thn 
,     ..^     ^,         .>.^  •  ..^L-Tii  Brunswick  on  tbo  Grand  Ri 
\  V*.  .         >':  ■•■  iNiT  the  ojH?ning  of  the  Wabash 
J^,,      ,  o.>><^  "-rv.i^-ii   Brunswick  (to  1875),  the  yi 


■-.--   '..  :-  ■         ''»'*  ^*i'^"  '^t  J^*  mouth   the  ai 

*  \^..    5^  .  .^vi    t.ti'y  hy  livcF  was  3.500,000  pound 
''^'^"''  '         ,..- v:  -..!.-.-.>  L>.>aiil  nut  In*  obtained,  as  then 


•  ,.,^v     .       --"  •   s-  V-i**uts  in  future  by  the   river,  pre 

•^    ^iv'..-.     ^  ^^        ^  ..lai:!  uvighr  rates  lower  than  the  rail; 

^"*'  "'    ^       Z'   .,    -.-rvliiAurs  of  Brunswick  as  follows: 

^^  (>,' 

^         -    ^^        '"  3.1 

V 

3.1 

...       -    V-    ^^"^     ■-"•^^^ 2,', 

^*.'^    ••»*^"  2J 

..    2iJ,i 

,    '^  4-    o^;  ::i:o  two  iH)rtions  J  first,  that  below  I 
*^        » .    -x^r'o'.i  Ivtween  Utica  and  Brunswick. 


^g^^u-^*    —    -^  .   ^^^  i^runswick  at  present  needs  no  w« 


a- 


•'^    ^^^^>.r    •  v.iv arable  when  the  Missouri  is  navi 

*  ^^  ^^  s.^*^  wiiu'h  can  be  done  by  the  snag-lK)at 

***'*^  ^.Vc  «::*a»^*"f  **">*  material  extra  exi>ense. 

^*'***'    ^i*'  v'-h:»t  wrtion  of  the  river  between  Utic 

*•?•         «t/c*v  o:  laiprovement  lor  navigable  pur 

^  "^^^tJ  <crV''::r.iu»n'0  on  this  portion  of  the  river. 

w^\  j:::on  was  passed  by  the  Missouri  Legis 

,^^,^.-^«^"»\  in^tmt'tinj  ourSrnmtors  and  reqnesiingoni 
^^il  sk-vfv?  '^  ih»»ir  I' Vii-.^'.alive  CApaciiy  to  sccore  mn  af 

Aitf  *V  jK'tv*  01  >^y:\'u\*  i;iiKls,  known  a»  Imttom 
■•'**•'  j|j,^,an.  wlr.ch.  l»v  r^asiMi  of  freqm-nr  ovt 
••*-_.-'--i   01    >i».*i  r:vir,  :iie  ren«len'ti   conipar 
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li  is  believed  from  carefnl  estimates  that,  by  the  Jadicioas  ezpenditare  of 
i^OCMX  the  ehuinel  of  said  liyer  can  b^  so  straightened,  and  redaced  in  length 
la-balf  ftt  least,  if  not  more,  and  it«  fall  l>e  increased  from  7  inches  to  at  least  15 
An  to  the  mile,  and  the  capacity  of  the  river  to  drain  its  water-shed  be  increased 
i  keat  foturfold,  and  thereby  practically  reclaim  this  lar^e  body  of  rich  allnvial  land. 
Uflh  is  ananrpassed  in  i'ertilitv  by  the  lands  of  any  portion  of  the  great  Mississippi 
tDmfp  end  render  it  capable  of  furnishing  homes  for  thousands  of  families,  thus  add- 

Rto  the  material  wealth  and  resources  of  the  State  and  of  the  nation :  Therefore 
t 
Mm^imd  if  tk^^SmtaU,  the  House  of  Bepretentativea  oonourring  therein, 
WlnL  That  our  Senators  in  Congress  oe  instructed,  and  our  KepresentatiTes  in  the 
tath  aeMion  of  Congress  be  requested,  to  use  all  means  proper  in  their  legislative 
Ipeei^  to  secure  the  appropriation  of  $50,000  for  the  purpose  of  straightening  and 
wgnwukg  Grand  River  and  reclaiming  the  swamp  and  bottom  lands  lying  along  said 


That  the  secretary  of  state  be  required  to  transmit  to  each  of  our  Senatore 
id  Repreaentatives  in  the  Fiftieth  Congress  a  copy  of  these  resolutions. 
Approved  March  31,  lbd7. 

At  the  request  of  the  Hon.  G.  H.  Mansur,  member  of  the  Hoase  of 
iepreaentatives  from  the  Second  district  of  Missouri,  I  made  a  per- 
maA  examination  and  investigation  in  reference  to  the  method  of 
tnightening  the  npx)er  portion  of  the  river.  The  soil  through  which 
lie  river  meanders  is  a  soft  alluvium,  and  the  very  fact  that  the  course 
f  the  stream  is  now  so  tortuous  is  due  to  its  want  of  tenacity.  If  the 
tieam  were  straightened  it  could  not  be  kept  so  without  great  expense, 
Bd  woald  eventually  lengthen  itself  to  a  slope — probably  the  present 
lope— and  resume  its  curves  and  bends.  Although  it  would  be  of  great 
Mai  benefit  to  prevent  the  Grand  River  from  overflowing  its  banks 
mA  thus  reclaim  the'  rich  alluvial  lands  along  its  bottom,  the  general 
Meds  of  commerce  do  not  demand  any  work  on  this  river. 

I  woald  therefore,  in  view  of  the  above  facts,  state  that  in  uiy  opinion 
Bm  river  is  unworthy  of  improvement  and  a  survey  is  not  necessary. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 

The  Chief  of  Engineebs,  TT.  S.  A. 


Y  6. 
pbeuminakt  examinaiion  of  st.  louis  harbor.  missouri. 

United  States  Engineer  Office, 

St  Louvt,  Mo,,  December  22,  1888. 

Sot:  In  compliance  with  instructions  contained  in  letter  dated  Office 
of  the  Chief  of  Engineers,  XJ.  S.  Army,  Washington,  D.  C,  August 
28, 1888, 1  have  the  honor  to  make  the  following:;  report  on  a  prelim- 
inaiy  examination  of  the  St.  Louis  Harbor: 

The  information  in  the  possession  of  this  office  is  sufficient  without 
the  necessity  of  a  preliminary  examination  or  survey. 

St.  Louis  Harbor  may  be  divided  into  two  parts,  the  upper  and  the 
ower  harbor,  the  line  of  division  being  the  Eails  Bridge. 

The  lower  portion,  included  between  the  river  dea  Peres  and  the 
vidge,is  8  miles  long.  In  this  portion  the  channel  is  good  at  all  stages 
f  water  and  the  landings  easily  accessible  at  all  points. 

The  upper  portion,  included  between  the  bridge  and  the  northern  limits 
f  the  city  of  St.  Louis,  as  about  10  miles  in  length ;  of  this  portion  the 
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oqIt  pan  :o  l^  coo^aderML  «»  as  pcMUt  incladed  in  the  practical  bar- 
K>r.  is  the  nmcc  N^vwe  i^  bnd^  and  the  Water  Works  at  Blum's 

P(Knc«  and  i«  3  mili^  is  cxtmii. 


Th«  reach  N^ki v  :he  cndgit  aav  be  considered  as  completed,  and  le- 
qairing  no  ucp^^reaeec  eiihcr  for  the  porpoee  of  lacilitatuig  navigation 

•  m  imT\v«'«rA  l-«.f"«?'nir  *^a^S*^fcr 


or  to  impRtve  lAcdizi^  !!jri!iiie«w 

The  zvjch  ibor^  :he  bnd^  ^od  belov  Bissell's  Point  becomes,  at  low 
vjrer.  ol>Krac:«»d  by  h4»  acd  shosis  near  the  Illinois  shore,  which  in- 
terfere wiih  landin^^  c«  ihsc  sade.  These  landings  are  only  nsed  by 
ferTT.N.xft:&  uk!  xher  Aze  o6>.£ed  on  soch  occasions  to  change  their 
landing  p^dhws  :«>  ac::  the  jcsce  of  water. 

In  order  :o  Mccre  pxxi  Usdin^  in  this  portion  of  the  harbor  at  low 
scsgee  i:  i*  Dece«(»ry  :o  iK«:rftet  the  width  of  the  river  ftom  a  point 
opiMXKie  BiseeLr*  Potr:  ro  a  »:aT  -LSOO  feet  above  the  bridge,  or  for  a 
dxacance  oc  UUX^^  :Vm.  :o  a  width  of  rLODO  feet. 

The  oiHuaecve  oc  :h!»  ^y:mi  of  the  river  consists  of  what  arrives 
tttjm  :he  Misscnir.  Azsd  Upper  Miasi^ppi  rivers  and  what  crosses  the 


ferries  to  aad  rrwi  :^e  rubv>id  freight-yards  on  the  Illinois  side,  and  for 
the  Tievir  1:^7  wa*  ji$  ivjo^ — 


Bawipte. 

RhIpBWti. 

Y^^^      Ihttimtiwl 

Tons. 

8I.17D 

14.580 
7.125 

£rtliMt«4 
TriM. 

«r                  

X431.nft.9B 

r,^*        982,480.05 
-^H»        8B8C8B1.88 

81, 081^111 
*""437,"ii 

iii.ni 

«            M«*              -•            h«ft«»B 

SS&9B8     7.914.58BL87  57.878 

i.m» 

^^;^i".*s  Vi-rrv  i\Nr.':v*r>,  S"':wee::  Ver.:ce*  IIU  and  St,  Loais,  ship- 

V,v  s*X^:;'.:v::,v..s  :o  :'.^vca::o:.  :r.  the  upj^r  harbor,  as  before  men- 
.  ,n;  ,v..  ,v  rssr  /:  :>-«r  ^<&:>^  :>rr.>?i:  a:  o*  vAterby  a  toogreat  dispersion 
xv  .V  «  4  A-r  A.  .:  >  >:AOf.  ^>  vX'^r.:rK'::r.i:  :he  width  of  the  river  at  low 
^st.r  >•  va;/\  .r.,::.  vik  v>^<:r«c::orswLllben?moved.  Thewidthto 
•  ,>  .  >vT  .  ^>  .xvv.  sv*.-::^":e*.:  in  rbe  vork  of  improvement,  when 
vo  .•  ..  v  ."^^  >  .  '.  ^.'..x  >Aii  '>v'  -,W  :Ver.  and  wherever  this  has 
N\  «,\v  •  V  ^  ^'^^  •  *»=^  rt*;:*:c\'.  v.  : he  removal  of  bars  and  theob- 
.^  :^  ^  v\:,v\:  i^  ii'.i^.e  . *:.*-:>?.  .i:  All  s^diies.  The  width  of  2,000 
Av  ,.  x'  \-w  Ivv/r/.c*  Vr..;*^:  «o.:Msees:  Ivner.iuorder  topreveot 
4  ,\-  ^  V.'.  .;v  \:  ■  .:  V*:  :.'i  «.s:<r  a:  :he  br:iiji:t,'whioh  ;ii  low  water  gives 
.4  .  .A-  ^*  i.,*  *^  i^  s^'*  v..^:  :v,*:\  t^jir  UVv  :Ve:.  If  it  is  found  that  a 
,^•      *.    /      ,*  *   \K   .tv:  :s  ".*:  <.:^.v.o:.\  :ht^  .ni«iiiional  contraction  to 

.  ^*,    \    V  \' \w     x^   .;/    *   >  ,.  ::r.iv:..'.    work  l>y  the  same  method 

'  vM^  .     V  ,'x.v.  /     ..X  ^'.  N>  s>  :V   K.vor  Ivlx^w  St.  Louiss  and  which  has 

X  .xxw.xv   ..      X    ,\.;   ;v    v...*:.  .w>  ••  HoT^e::*::.'"  :hAt  is.  by  buildiog 

'x»  '      ,'  x/.'.v  -v    ...xV.:   '    1    »:  .1  .r.>;    !»-.;7\ile$  to  the  proposed 

,o       »,    ,..     '  :,     ;;      s     .,:'\i.i>.i  l:s:.i:Hv  of  1.000  feet  apart; 

X   ,»    '    ,^.4   .1  N.  .  ,v  /.   ..^A*'  u<:  ^vo,:lw:  rvt^uinMcinrteen  hurdles 

^-    .x-N'  ,^  X   \  A  .  « . .-.  xl  ,v  liVSiV  :c\ :  ,i:  ,^  v\vs:*  efi^timate«l  from  actual 

XX    ,v  /  .\     ^*:     #>.,'o  :vr  *.::  oAr   foot,  which  would 
.»  <i'  ,v\  \A'    ^x- .i.  ■  ,:  -i-  ;vr  .^:*.:.  VvV  o-jiineering, contingencies, 


^»    .*       V 


»    ■  Ik 


.v.*  .N\x,  «•    :v  #'.s:,xMKv 
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"Die  city  of  St.  Louis  has  at  present  a  popalation  of  500,000  and  is 
iteadily  MTonciDg  in  manufactures  and  commerce;  it  is  therefore  not 
probable  that  the  demands  of  commerce  for  this  improvement  will  ever 
be  lees  in  ftitore  than  at  present.  I  am  therefore  of  the  opinion  that 
the  hwbor  of  St.  Louis  is  worthy  of  improvement,  and  would  recom- 
BMDd  that  an  appropriation  of  $182,000  be  made  for  that  purpose.  I 
would  also  lecommend  that  if  an  appropriation  be  made,  it  be  made  in 
606  entile  aam,  enough  for  the  completion  of  the  work,  as  otherwise 
flie  work  wonld  cost  much  more  than  the  above  estimate. 

A  tracing  of  a  recent  survey  of  the  upper  harbor,  with  proposed 
woiks  outlined  thereon,  is  forwarded  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Carps  of  Engineen. 

TheCHiSF  OF  Engineers,  U.  S.  A. 


Y7. 

PSELDONART  examination  of  MISSOURI  RIVER  AT  MIAMI,  MISSOURI. 

United  States  Engineer  Office, 

8t.  LouiSy  Mo.,  December  19,  1888. 

Sm:  In  accordance  with  instructions  contained  in  letter  dated 
Office  of  the  Chief  of  Engineers,  TT.  S.  Army,  Washington,  D.  C, 
August  28, 1888,  I  have  the  honor  to  make  the  following  report  on  a 
prelinunary  examination  of  the  Missouri  Eiver  at  Miami. 

The  town  of  Miami,  with  a  population  of  800,  is  situated  on  a  bluff 
QD  the  right  bank  of  the  Missouri  Eiver,  267  miles  above  its  mouth. 

The  only  outlet  at  present  for  its  commerce  is  by  the  river  to  De 
Witt,  a  station  on  the  Wabash  Western  Railroad,  4^  miles  below  Miami, 
OD  the  left  bank  of  the  river.  The  mail  route  is  via  Miami  Junction, 
a  station  on  the  same  railroad  2  miles  across  the  bottom-land  from 

HiUDL 

All  of  the  fireight  between  Miami  and  De  Witt  since  January,  1877, 
has  beim  carried  by  the  steam  ferry  Mattie  Lee,  of  100  tons  burden, 
drawing  3  feet  when  loaded. 

The  amount  handled  is  given  in  the  following  table : 

Fr(m  Miami  to  De  WiU. 


ML 

Qnln 

Sioek 

XiMtOmeoQaiMclucrM 

c^nS^ 

ek 

nt 

TMal 


Weight. 


Pound9. 

7, 974, 000 

$86,385 

24,000 

226 

944,000 

41,800 

46,820 

(•) 

0,300,000 

73.500 

625,000 

27,800 

30.000 

(*) 

16,943,820 

$238,710 

Valne. 


*  The  Talae  of  these  phipmeiUa  could  not  ])e  a6oert«ixied. 
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Gwmm*l  mianhmudiaefitm  IH  Witt  to  MiamiL 


TIm  iHirpiMie  of  aa  *^  appropriation  for  Miami,"  as  given  in  the  pc 
tioa  «Unwd  br  one  hamh«d  and  seventy  of  the  citizens  and  adjaoc 
Uad-oviiers«  and  [Mresented  towards  the  close  of  1887  to  the  Hon.  J. 
Heani,  M.  C^  w;is  for  Government  aid  in  protecting  their  caving  lai 

The  shoi^linew  as  given  by  the  snrveys  of  the  Missouri  Biver  in  18 
in  l>s>u«  and  by  the  present  examination,  shows  a  caving  bank  foi 
d:$:an\v  of  ld.000  feet  below  Miami,  representing  a  loss  of  192  aci 
Since  the  survey  of  IST^  The  caving  was  greatest  in  the  years  18 
aad  lSc>o.  daring  the  extreme  high-water  periods.  At  the  upper  end 
the  oaving  bauk  the  shore-line  has  recedcnl  a  distance  of  1,000  feet,  b 
this  (Vikrc  of  the  bend  has  deepened  to  such  an  extent  that  a  bar  h 
now  forme^i  along  the  shore,  throwing  the  low- water  channel  to  the  t 
on  the  other  side  of  the  river,  returning  into  the  lower  portion  of  t 
bend,  where  the  bank  for  a  distance  of  3,000  feet  has  receded  an  av< 
aj:^*  of  500  feet  since  the  survey  of  1882. 

The  Uiuk  opiKVidte  Miami  has  also  caved  very  rapidly  since  1881,  t 
shore  line  lecetting  1,200  feet,  a  loss  of  161  acres  in  a  length  of  9,0 
feet  in  which  the  caving  occurreil.  The  largest  loss  at  this  point  w 
during  the  high  water  of  1S81.  Since  then  the  loss  each  year  has  be 
about  the  same. 

Aa 

Lo«»  Mow  Miami 

Lew  oppiwitv  Midimi 

Toul : 

This  land  was  wonh  from  #15  ix>r  acre  for  the  unimproved  to  $40 1 
acre  for  the  improved,  or  an  average  of  #30  per  acre,  as  most  of  it  w 
improved,  which  n^presents  a  loss  of  #10,590. 

Previous  to  ISSl  the  width  of  the  river  at  Miami  was  1,200  feet,  t 
the  continucil  caving  of  the  bauk  opposite  has  increased  its  width 
2,400  feet,  resulting  in  the  formation  of  a  large  middle  bar.  For  ann 
ber  of  years  the  channel  has  Ikhmi  on  the  right  bauk,  the  Miami  side 
the  river,  but  the  crossing  from  the  left  bank  has  been  gradually  woi 
ing  lower  down,  until  the  pn*sont  Inwwater  channel  crosses  just  abo 
this  middle  bar  into  the  lower  landing  at  Miami. 

An  improvement  work  at  this  liH'ality  is  needed  to  hold  the  chani 
to  the  Miami  side  of  the  river,  for  the  changes  liable  to  occur  after 
few  stages  of  high  water  will  probably  shift  the  channel  to  such  an  i 
tent  as  to  leave  Miami  without  a  low-\vater  steam  boat  landing. 

The  river  and  harbor  act  of  August  11,  18SS,  provides  as  follows: 

Improving  Missoari  River  from  mouth  to  Fort  Hontou:  Contianlng  improveme 
one  millioD  dollars,  to  be  expended  under  tho  dinnrtiou  of  the  Secretary  of  War, 
accordance  with  the  plans,  speciticat ions,  nnd  rooommcndationsof  theMisBoniiRi* 
Commission,  except  as  hereinafter  modified. 

Out  of  the  above  sum  the  following  amounts  shall  he  applied  to  the  purposes  he 
inaftcr  specified,  namely,  •  •  •  thiit  tho  sum  of  twouty-five  thousand  doUais, 
■o  much  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or  ni 
Miami,  Mi«8oari« 


-     I  I 

I  ■ 
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Una  fids  it  appesn  that  an  appropriation  for  the  improvement  of 
•eMteoari  Biver  at  Miami  has  already  been  made,  and  its  expend- 
.tan  is  placed  hy  law  onder  the  snperyision  of  the  Missouri  Biver  Oom- 

risriott,  and  that  a  report  as  to  whether  the  locality  is  worthy  of  im- 
/jsaTsaent  is  saperflooos,  as  the  question  has  been  already  decided  by 

' ,  I  view  of  tlie  above,  I  would  respectfully  recommend  that  the  matter 
[^asnAned  to  the  Missouri  Biver  Commission. 
Yecy  reepectftillyy  your  obedient  servuit, 

A«  M.  MnxBB, 
Md^j  Corps  of  Engmeen. 

BsGHnv  OF  Bnoiubkbs,  U.  S.  A. 


I 


APPENDIX  Z. 


MPSOYEMENT  OF  THE  MISSISSIPPI  RIYER  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 


MBPOBT  OF  CAPTAIN  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARQEy  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  BEL  AUNG  TO  THE  WORK. 


IMPROVEMENT. 

1.  Mlasiasippi  River,  between  the  Des  Moioes*  Rapids  and  the  month  of  the  Illinois 

River. 

EXAMINATION. 
2.  Clarksville  Harbor,  Missoari. 


Z  I. 

IMPROVEMENT    OF   MISSISSIPPI    RIVER,    BETWEEN   THE    DES    MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

United  States  Engineer  Office, 

Quincy,  Illy  July  9,  1889. 

,  SiB:  1  have  the  honor  to  render  the  following  as  my  annual  report 
iQ  the '^  Improvement  of  the  Mississippi  River  between  the  Des  Moines 
Bapids  and  the  mouth  of  the  Illinois  Eiver,"  for  the  year  ending  June 
30, 1889. 

At  the  beginning  of  the  year  the  balance  on  hand  was  only  $327.05, 
^d  nothing  was  done  therefore  until  after  the  organization  under  tbe 
provisions  of  the  act  of  1888.  Upon  the  day  after  notification  was  re- 
vived by  me  that  the  river  and  harbor  bill  was  a  law,  I  made  a  general 
report,  outlining  a  method  of  *'  repairing  the  waslxouts  in  the  Suy 
hlaDd  levee,  and  strengthening  the  levee  where  it  crossed  Snicarte 
Bloagh  and  other  sloughs,"  for  which  purpose  $50,000  had  been  allotted 
in  the  bill.  Advertisements  were  issued  September  3  for  bids  for  this 
Work,  and  the  bids  were  opened  October  3,  1888.  The  abstract  of  bids 
follows*  The  contract  was  awarded  to  Price  &  King,  of  Topeka,  Kans., 
for  the  whole  work,  at  10.9  cents  per  cubic  yard. 
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idt  ■f*m^  1^  Copt  E.  E.  BuffatT,  Corpt  ofEaginaT$,  on  Oetobtr  3,  iaH8. 
utnuKhm  It  eroMN  BttMartt  Bt&ugk  and  otier  $loug)u,  and  in  repairi^ 


l'*v>  ^viunKtv**  ti*ir>n  work  promptly  in  October  with  a  small  fone, 

;M#»i  »>^t  **  A'  -^       .  N  ~  « t'l-e  ready,    Thpyworkerf  ail  winter, 

^ •    ,,    ...  -.v  :  ;.  open  iiiiJ  favoral)le for  them.    Bottfeqf 

y^^^-^  j,^  _,_;  i;  ^  .,„.  ,1  u  -li^  toil  tract  in  time — April  1 — and  an  ezton- 
mmm  M  4Ma»  4  ^^^  sMut«>t  tliem.  Fortunately  for  the  interest  of  all 
■llllHim4  Aw«  v«»  no  tiiKl>  ""rater  in  the  river  in  the  spring,  and  Oe 
.~^fA,)p^  ^^^i^-afcAiMirs  T*s  not  interfered  witb  as  wonid  have  been  tba 
^wTte -uiw  «MC«  v<«r  v>f  l«4i  put.  The  following  is  tbe  list  of  localitiea 
,jw*.v  <«<««'«««»  *«**  l»»  niDoant,  and  cost: 


"US.   --■  -r  - 
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Looiiilr. 


OoUeyttii.      Gwt 


owAftol 


owliial. 


InrftCafe-flC  oveiliaiil 


TMrt 


•7,684.78 

708.60 
48^  Ton  46 

6^4Ba.20 
90,871.68 
88^647.88 

8b41L17 

Si^88BL  78 


I 


888164 

78108 

6,UI.48 

784.  !• 

f.64 

8;8H188 

888.18 

4,818.68 

1,888.64 

68BL8I 

88.66 

876.88 

8114 

2,784.67 

16u66 


80^184.81 


For  the  repair  and  constmction  of  rock  and  brash  dams  and  shore 
nolections  daring  the  season  of  1889  bids  were  invited  by  advertisement 
tited  October  29, 1888,  and  opened  November  29, 1888.  The  following 
is  tte  abstract  of  bids : 


VlMt  and  address  of  bid- 
dor. 


Cfaiil  Ifaseoi^er,  Fount* 

sin  Citj.  Wis. 
L,  B.  DsOieker.  Purkers- 

tech.  W.Ya. 
K.  W.  Tockor,  Psrkera- 

hui^  W.  Ta. 
Iiase  JP.Lnck,  St.  Loais, 

Mo. 
8U.  J.  Tmax.  HastiDgs, 

Mian. 
A.  jr.  WhStDey.  Book  Isl- 

aad,  lU. 
AfauoG.  Am«s,Qaincy, 

JXL 
Zsdiariah  Fielder,  Han- 

•IbsLHo. 
Miehaol    P.    Loogdon, 

QidncT.  111. 
▲wart  Klrehaer,  Fountain 

Cffcr.  Wis. 
JwB&b  Btobtman.  Foont- 

ataGky.  Wis. 
/fMS  CUlina,   Canton. 

Ilnj  |loa4j,  Canton, 


Between  Keoknk  and 
La  Grange. 


Bock. 


ett.yd. 


$1.48 


1.20 


Bmsb. 


«tt.yd. 


80.70 


.50 


TotaL 


$2.18 


»L7» 


a  Hopkins,  St) 
Lsib.Ho. 
Wiltlani  F.  Hopkins,  St 
XmHXo. 

.SbBmm,  Qninoy,  Bl . 
BfM.,  Keokuk, 


1.40 
L44 

1.87i 


:i.35 
1.70 


70 
72 

,87| 


.70 
.08 


Between  La  G: 


and 


Book.  iBmsh. 

I 


ctt.  yd. 
$L73 

1.73 


1.48 
1.40 
1.29 


eu.yd. 
.40 


.70 
.70 
.50 


TotaL 


$2.70 
2.22 


2.18 
2.10 

n.7e 


0!peniti]if  *'Coal  Bhiff  ** 
and  Mwsea  below 


Book. 


At.  yd. 


$1.68 


2.10 
2.16 

2.75 


2.05 
2.78 


L87 
L35 


1.80 
1.70 


40 
.72 


.621 
.40 


2.07 
2.07 


L02i 
2.10 


1.85 
LOO 

LIO 

L87 

L15 


Broah. 


0tt.yd. 


$0.44 


TotaL 


$107 


1.20 


I 


.70 
.60 


.79 
.73 


2.05 
n.60 

L79 

S.1S 
L67 


L86 


*Gaanuitee  incomplete.       tAccepted.       ^Certificate  to  gnaranty  Incomplate. 

The  bid  of  A.  J.  Whiney,  of  Bock  Island,  being  accepted  for  the  whole 
vork,  contract  was  eutered  into  with  him  December  12,  and  he  began 
vodc  prompUy  with  the  opening  of  navigation  in  March,  and  has  done 


I. 


S?.' 
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TJNITEB  STATES  DREDGER  NUMBER  2. 

Iredge  was  placed  in  order  and  sent  down  on  April  15  to  dig 
Dd  repair  a  large  hole  in  Westport  Ghnte  Dam.  She  was  en- 
;  this  work  until  May  14,  and  damped  about  12,700  cable  yards 
\  dam.  The  stage  of  the  water  was  too  low  to  do  satisfiu^tory 
d  probably  half  or  more  of  the  material  Was  washed  away  by 
mrrent.  From  May  14  to  29  the  dredge  dng  3,706  cobio  yards 
a  obstracted  channel  leading  irom  Mozier's  towards  Qamborg 
cat  760  feet  long  and  part  of  a  second  were  made.  Until  Jane 
edge  was  again  at  work  on  the  Westport  Ohnte  Dam,  and  pat 
g  Uke  6,500  cabic  yards  gravel  on  it.  Seeing  that  the  work 
lone  to  advantage,  I  had  the  dredge  pat  in  thoroagh  repair  and 
ler  at  work  digging  gravel  to  be  dumped  jnst  above  one  of  the 
\  pat  in  to  close  the  chnte  near  Mozier's. 
inch  Iris  attends  the  dredge,  and  the  Succesi  moves  it  when 


r 


ey  has  been  made  of  Qaincy  Bay  to  be  used  in  the  determina- 
ftrbor  lines,  a  subject  now  before  a  Board  of  Engineer  Officers 
I  to  consider  it. 

3eriences  of  the  past  year  do  not  warrant  the  introduction  of 
recommendations  by  me.  But  it  is  proper  to  state  that  the 
:ates  steamer  Coal  Bluff  csku  not  safely  be  run  another  year 
xtensive  repairs,  which  had  better,  in  fact,  be  the  removal  of 
hnd  cabin.  This  boat  has  been  a  valuable  one  and  has  done 
ice.  Not  less  than  $12,000  should  be  spent  in  her  renewaL 
;king  of  6  model  barges  will  be  imperative  next  year,  at  per- 
KK)  each,  including  calking  and  repairs  to  hulls.  There  are 
;s  that  will  need  about  $500  each.  In  fact,  the  repairs  due  will 
3  at  least  $21,000  to  bring  the  fleet  up  to  a  state  of  efficiency, 
earned  $28,000  in  1887,  and  about  $6,500  this  year— that  is 
»ntract  work  in  those  years  cost  that  much  more,  by  comparison 
of  material  in  place.  To  carry  out  existing  project  there  could 
ably  expended  in  this  district  $500,000  during  the  ensuing 
le  channel  during  the  past  year  has  been  about  as  usual,  and 
very  reason  to  expect  extreme  low  water  this  summer  and  fall. 

Money  statement 

3,  amount  available .--....... f!)27. 05 

propriated  by  act  of  Angust  11,  1888 200,000.00 

200,327.05 
}f  amotint  expended  daring  fiscal  year,  ezclnsive  of 

I ontstandlng  July  Ij  1888 190,213.05 

9,  oatstanding  liabilities 13,922. 17 

9y  smonnt  covered  by  existing  contracts 36, 502. 68 

140, 637. 90 

dy  balance  available 59,689.15 

[estimated)  required  for  completion  of  exi&tin^  project Unknown. 

bat  can  be  profitably  expended  in  fiscal  year  ending  J  ane30, 1891  500,000. 00 
d  in  compliance  with  requirements  of  sections  2  of  riyer  and 
acts  of  1866  and  1867. 

ly  respectfully,  your  obedient  servant, 

B.  H.  KUPFNBE, 

Captain  of  Engineers, 

CQBF  OF  ENaiNEEBS,  U.  S.  A. 


r 
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in  of  the  river.  At  these  times  there  are  oocudods  whan  dr- 
nmtes  must  be  foUowed,  and  sometimes  the  stage  of  the  water 
■dk  tliat  a  low  flat  bar  will  keep  the  boat  some  distaaee  out 
itariky  and  teams  most  pass  thrragh  the  water  to  leaeh  the  boaty 
IPdage  fa  diseontinoea  notil  tibe  watw  gets  higher  or  lower. 
iia  ao  happjHied  that  similar  conditions  fbrmeriy  existing  at 
Elfcu,  and  Looisiana,  Mo.,  have  in  yean  past  been  modi  bet- 
Btajh  the  action  of  Oongress,  which  by  granting  special  soms 
jfwnae  localities,  enabled  a  forestallment  of  the  general  plan 
teoient  to  be  made  by  the  bnilding  of  a  long  and  substantial 
a  tihe  DUnois  shore  out  into  the  river.  These  dikes,  or  wing- 
Em  parts  of  the  system  of  low- water  contraction  of  the  channel 
per,  mod  fiirce  it  to  oecapv  a  more  fixed  position,  wliile  above 
w  liiese  dikes  are  formed,  solidified,  and  rendered  stationary 
losea  ct  sand  which  otherwise  would  by  constant  shifting  inter- 
navig^tion.  They  also  assist  the  ferries  most  matemlly  by 
>  seouring  away  of  the  sand-bars  between  the  ends  of  flie  dikes 

3pomte  shore,  giving  deep  water  firom  the  dike  end  to  the 
lOve,  and  when  the  water  is  at  a  suitable  stage  the  fllinois 
a  on  the  end  of  the  dike,  and  teams  driven  over  it,  to  and  ftom 
^  and  the  ferry-boat  The  trip  of  the  ferry-boat  is  riiortened 
)  by  the  double  of  the  length  of  the  dike,  which  is  about  1,000 
idi  case.  For  the  particulars  of  the  construction  of  theoe,  and 
rannstanees  leading  to  the  choice  and  execution  of  this  par- 
ppHciMonof  the  individual  appropriations  at  Hannibal  and 
Bf  see  Beport  of  the  Chief  of  Engineers  for  lasi,  Part  U, 
n.  and  1723.  One  point  alone  is  a  disadvantage  to  ferry  in- 
kom  the  construction  of  these  dikes.  There  always  comes  a 
water  either  on  a  rising,  or  on  a  falling  river,  when  there  is  too 
>ter  on  top  of  these  dikes  to  allow  of  the  teams  to  drive  over 
h  safety,  and  there  is  not  enough  water  to  allow  the  ferry-boat 
ver  the  dike  itself.  The  deposits  of  sand  above  and  below  the 
in  time  raise  the  vicinity  to  nearly  the  same  level  as  the  dike 
d  hence  it  will  not  be  practicable  to  reach  the  shore  above  or 
e  dike  except  when  the  water  is  of  depth  enough  to  tioat  the 
r  the  dike.  To  raise  the  dikes  above  their  present  height  is 
«mx>orary  expedient,  and  the  same  conditions  will  be  renewed 
for  the  safe  limit  of  height  is  soon  reached.  Trouble  is  felt  at 
nnibal  and  Looisiana  from  these  causes,  and  at  both  places  it 
1  by  interested  parties  that  the  dikes  should  be  raised  and 
led. 

be  people  of  Glarksville  simply  ask  for  the  same  relief  to  be  given 
ry  interests  that  icas  given  in  1880  and  1881  to  the  places  men- 
The  harbor  of  Glarksville  proper  is  in  admirable  condition  and 
las  been.  So  also  the  main  steamboat  channel  is,  for  several 
lOve  and  below  the  town,  as  good  as  it  is  anywhere,  and  no 
it  has  been  raised  by  tbe  steamboat  interests  or  the  people  of 
lie;  but  a  personal  consultation  held  with  those  concerned  in 
:he  clause  in  the  bill  upon  which  I  am  now  reporting  enables 
present  their  wishes  in  the  matter. 

ishes  of  the  comnunity  can  be  granted  and  at  the  same  time 
of  general  improvement  of  the  navigation  of  the  river  carried 
le  following  manner:  It  is  intended  in  time  to  close  the  chute 
Glarksville  Island  and  the  Illinois  shore  by  a  suitably-con- 
dam,  and  it  is  also  intended  in  time  to  build  a  wing-dam  above 
i  of  the  iskmd  from  the  Illinois  shore,  in  such  direction  and  to 


-tukier   »v  joorract  or  bv  the  lie  ir  ut 

:'  aKll^  jy  rhe  latter,  aod  the  soet  a:  i 

.-^r  iouttc  14,000.    If  a  dxEuscoD 

wd  rock  were  pot  ob  s.  i:  nv 

buHt  of  rock  and  brsak  i«  va 

dtt  isiand  should  be  bo^  s 

«&iML    Both  works  eodUleW] 

oc  tSSLUOO^  aod  a  mataat  ani 

of  theriFer. 

iiirbor  is  worthy  of  imfa^ 


K  H.  Scz 
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INT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  EIVEE  BB- 
ISNEAI'OLIS  AND  DES  MOINES  RAPIDS,  INCLUDING  IMPBOVE- 
'  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS;  OPERAT- 
JARE  OF  DE8  MOINES  RAI'IDS  CANAL. 


'  MAJOR  JLEXAKDEE  MACKENZIE,  CORPS  OF  SSOIITSERS, 
IX  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1880, 
lER  DOCUMENTS  RELATING  TO  THE  WORK. 


EMPEOVBMBHTS, 


Ni*g-boatB  aud  d  i«dg»-l>oaU 

pper  MiniMippi. 

I  BJTsr  from  Hinneapolis  to 

s  BapidB,  MisBiBsippi  River. 


4.  Operating    »nd   ou«  of  Dm  M<dnM 

Rap  ids  Caoal. 

5.  Dr;-aock  ftt  DMMoineaBkpkUCaiwL 
S.  Harbors  of  refuse  on  Lftke  Pepin,  at 

SCockbolm,  'Wtooonafii. 


EXAMINATIONS. 


■T  Harbor,  Illinoia. 
I  RiTer,  the  maiD  alougb  at 
n,  niinois,  to  the  end  of  «e- 
I  good  and  Bnfflcient  steain- 
ding  at  that  point. 


.  MissisBippi  Hiver  at  and  neftrthelMiid 
of  BeaTer  leland,  at  Clinton,  Iowa, 
to  determine  what  ia  neoeaaury  to 
remove  tbe  sand-barB  there  formed 
and  forming,  so  aa  to  makenaTigabl« 
and  protect  the  entraDoe  to  the  Weot- 
eni  Cbanoel,  and  the  ohanoel  itaelf 
that  runs  between  Bearer  laland  and 
the  Iowa  sbore. 


TTnited  States  Enqhieeb  Opfigb, 

Eock  Island,  111,  July  8,  1889. 
l:  I  have  tbe  honor  to  transmit  herewith  the  annaal  re- 
the  workB  in  my  charge  during  the  flscal  year  ending  Jnna 

f  respectfnlly,  yoor  obedient  servant, 


A.  MAOKBNZia, 

Mt^  o/Sngin*er*. 


as  OF  BnoiNEEBS,  V.  3.  A. 


1726     BEPORT  OF  THE   CHIEF   OF  ENGINEEBSy  U.  8.  ABMT. 

A  A  I. 

OPERATING  SNAG-BOATS  AND  DREDGE-BOATS  ON  THE   UPPER  M 

SIPPI  RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  si 
wrecks,  and  other  obstrnctions ;  the  cutting  and  pulling  back  of 
hanging  trees,  the  cleariDg  of  shores,  the  searching  for  and  marki 
new  channels,  assisting  stranded  boats  and  barges,  snrveys  and  e 
inations  in  connection  with  new  improvements,  and  for  facilit 
navigation  throngh  bridges,  inspection  and  repair  of  existing  w 
formation  of  temporary  or  permanent  channels  throngh  obstm 
bars,  and  in  general  in  benefiting  commerce  by  aiding  existing  na 
tion  and  assisting  in  the  permanent  improvement  of  the  Upper 
sissippi. 

The  plant  nsed  in  connection  with  this  work  is  the  snag-boats 
dredges.  At  times  when  the  plant  is  not  required  in  connection 
this  special  work  it  is  used  under  general  or  special  appropriation 
work  of  permanent  construction. 

At  the  beginning  of  the  fiscal  year  there  was  available  for  work  n 
this  appropriation  the  sum  of  $1,911.34.  By  the  river  and  harbo 
of  August  11, 1888,  the  sum  of  $25,000  was  appropriated  for  contio 
the  work  of  snag-boats  and  dredge- boats. 

The  snag-boat  Oemeral  Barnard  was  engaged  in  the  work  of  remo 
snags,  etc.,  during  portions  of  July,  August,  September,  and  Oct< 
1888,  and  May  and  June,  1889.  The  snag-boat  J.  O.  Parke  and  dr 
PhoBuix  were  employed  removing  wrecks  and  cutting  temporary  c 
nels  during  portions  of  September,  October,  and  November,  1888, 
May  and  June,  1889. 

The  details  of  work  accomplished  during  the  last  fiscal  year,  as 
as  much  statistical  information,  are  given  in  the  appended  repo 
Assistant  Engineer  C.  W.  Durham. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  b 
for  operating  snag-boats  on  the  Upper  Mississippi  River  under  ai 
definite  appropriation,  the  sum  so  expended  not  to  exceed  the  am 
appropriated  in  said  act  for  such  purposes.  The  clause  of  the  acti 
lating  the  annual  expenditure  for  snag-boats  and  dredge-boats  on 
Upper  Mississipp  iis  as  follows :  "  For  operating  snag-boats  and  dK 
boats  on  Upper  Mississippi  River,  $25,000.'' 

Ahstract  of  appropriaUon*, 

By  act  approved  March  2,  1867 f 

By  allotment  from  appropriation  of  July  25,  l^ \\[\\\\\V.\\ « 

By  allotment  from  appropriation  of  1869...  ' 

By  act  approved  July  11,  1870 

By  act  approved  March  3,  1871  ...  

By  act  approve<i  June  10,  1872  

By  act  approved  March  3,  1873 ". 

By  act  apprtwed  June  23,  1874..     

By  act  approved  March  3,  1875....   

By  act  approved  August  14,  1876  ...1 

By  act  approved  June  18,  1878  ...  

By  act  approved  March  3,  1879.       

By  act  approved  June  14.  1880  .  '. 

By  act  approved  March  3,  1881       

VJMtof  August  U,  1888 
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,]fl86LMiimi]it*T*ilable ^ U,91LM 

itappraprliiladbyMtof  AogiittllylddS S6,000.00 

1880L  aoMNmt  coraMided  dnrixiir  flsoftl  year,  exolnsiTe  of  liabilities 

nding Jnlj  1, 1888 26,dll.34 


SirOaT  or  in.  O.  W.  DUBHAM,  ASSIgTAHT  bwciihjmul 

Ukitbd  Statu  Eirannaui  OjmcaL 

Book  liUmd,  m,  Jutjf  1, 1880. 

mi:  I  bave  ibe  bonor  to  pneent  mj  atmaal  report  of  operating nuif-boata  and 
»4NMita  mi  tbe  Upper  Miasiaeippi  Bfrer  for  the  fleeal  year  ending  Jane  30, 1880^ 
•r  witti  some  stausties  of  oommeroe  and  navigation. 

OFBBATIOirS  OP  8NAQ-BOAT  OXNBRAL  BARNABD. 

lib  of  operations  of  tbe  Barnard  in  1888  prior  to  Jnly  1  were  given  in  my  last 
disport. 

thst  date  and  nntil  Jnly  83  the  Btumard  lay  at  Fonntaiu  City,  serving  as  qaar- 
arasn  employed  on  oonstmotion  work  in  that  vicinity.  OnJnlviBshapio- 
dtp  river,  removing  obstmotions  on  the  wav,  and  arrived  at  Waliasha  in  tbe 
iscjietorning  down  river,  arrived  at  Prairie  da  Chien  on  tbe  86tb ;  tbenee  vp 
tftWsstKewion,  arriving  on  Jnly  30.  On  the  trip  above-mentioned  w^kia 
viag  nagSy  leaning  trees,  etc,  was  performed  at  or  near  MinneiBka,  Prairie 
iiig,  Pieavnne  Island,  Chimney  Book,  and  Waooata.  Bemained  at  West  Newton 
Ams  mntil  Angnst  S4,as  quarters  for  men  employed  on  oonstmotion  work  at  West 
tOB  Bar.  On  tnat  da^  left  for  St.  Paul,  arrivmg  Anffost  28;  retaming  tbenee 
i  liTer,  leaobed  St.  Louis  September  14.  On  this  trip  obstmctions  ^ere  removed 
rsMr8tockbolm,  Bed  Wing,  Trenton,  Smith's,  Pomt  Donslas,  Nininger,  Pine 
i,  Frenchman's,  Newport,  Boolanger  Sloagh,  Hastings,  Beef  ffloogh,  CoonSlongb» 
oiy.  Yellow  Biver,  Wyalnsing,  Cassville  Slough,  Parson's  Bar,  Somen's,  Edwsid's 
i^WBton  Island,  Otter  Island,  NorOi  Biver,  Marion  City,  Hickory  Chnte^  Clarks- 
tOhnfte^  Carroll's  Island,  MoCoy's  Island,  Mosier's,  Turner's,  MeCann's.  and  Ma- 
J^'tte.  Left  St.  Louis  for  up  river  September  17,  and  reached  St.  Paul  October 
wkober  10  to  12  worked  above  St.  Paul.  On  this  trip  obstructions  were  removed 
BaouiRivnr,  Piasa,  Mason  Chute,  Enterprise  Chute,  Dixon's  Two  Branch  Island, 
!« Gfis,  Maple  Island,  Sterling  Island,  McCoy's  Island,  I^le  Nest  Island, 
■JV^^Bte,  Sny  Slough,  Orton's  Island,  Canton,  Fox  Island,  Keithsbursb,  Nine 
^bttsd,  Waupeton,  (Ssnoa,  Coon  Slough,  La  Crosse,  Diamond  Bluf^  Newport, 
|UiBd,  and  Boat  Club  Islsod.  On  October  12  proceeded  down  river,  reaening 
[2^  October  26 ;  returning^  arrived  at  Keokuk  October  29,  1888,  and  laid  np  te 
^'■te  in  tihe  oanaL  On  tms  trip  work  was  performed  at  or  near  Newport,  Mer- 
laPhu.  ii^>^  Smith's,  Blacksmith's  Sloueh,  Clayton,  Glen. Haven,  Haokliiy 
,  Curtis  Island,  Whitney's,  ScotPs,  and  Louisiana. 


, . „ ^ thoroughly  repaired,  was  pat  in 

■bm  May  1,  and  between  that  date  and  the  24th  <^perated  between  tbe  BMMith 


^IQnoari  Biver  and  Book  Island.  From  May  24  to  June  8  she  was  employed 
I2JB  Hook  Island  and  Fort  Snelling.  Laid  up  at  Hampton  June  9,  and  iwed  as 
"^  for  men  employed  in  the  improvement  of  the  Bock  Island  Bapids  until  the 
**«tlie  fiscal  year. 

jfejind  June,  1889,  obstructions  were  removed  at  or  near  Keokuk,  Fox  Island, 
i^  Curtis  Cbmte,  Marion  City,  Armstrong's,  Hannibal,  Saverton,  Mnndy's, 
WH  Uand,  Hickory  Chute.  Alton,  Piasa,  Portage,  Jersey  Landing,  Enterprise 
4  Ibomas  Obute^  Slim  Island,  MoCoy's  Island,  Clarksville  Mand,  'MQf 
JJi  Ssoerwein's  Bend,  Benton  Island,  Hersbey  Boom,  Turtle  Island,  Lyons, 
■V^^nold's,  Sand  Prairie,  Bellevue,  Galena  Biver,  Maquoketa  Slougb^Parson's 
>pMmUe  Slongb,  Qlen  Haven,  Clayton,  Coon  Slough,  Brownsville.  Ficayune 

h  Newport,  Nerrimao,  Pine  fiend,  Trenton,  Da^otai  presbaobi  ana  above  St. 

•  * 
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SUMMARY  OF  OPSRATIONiB  OF  SXAO-BOAT  OXKXBAL  BABlff ABD  TOR  FISCAL  TRAR  MtOh 

INO  jum  30, 1889. 

Snags  removed M 

LeaniDg  trees  palled  back ,. 0 

Leaning  trees  felled  and  removed '• IfSIt 

Wrecks  removed - 1 

Steam-boats  assisted •- I 

MUes  run ^OT 

The  Barnard  was  in  snagging  commission  during  the  fiscal  year  183  days. 

OPERATIOX8  OF  SKAG-BOAT  J.  O.  PARKS. 

The  Parke  was  employed  in  1888  as  tender  to  dredge  Phemix  in  channel  dredging  rt 
Winona  and  Chimney  Rock.  She  was  pat  in  commission  October  20  and  laid  up  Ir 
Des  Moines  Rapids  Canal  November  16. 

la  1689,  having  been  repaired  and  outfitted,  she  was  pnt  in  commission  Marsh ttl 
From  that  date  until  April  1*2  she  was  employed  in  towing  steamer  Alert  from  Nte* 
inger  to  Davenport  and  dredeo  Phamix  with  two  dumps  from  Heytman's  Luidiiigli 
Keokuk.  From  April  12  to  May  8  she  was  employed  as  tender  to  dredge  Phmttm  it 
removing  wrecks  between  Keo£uk  and  Grafton,  and  from  May  8  to  the  dose  €f  tiw 
fiscal  year  in  transferring  plant,  towing  coal-flats,  and  as  tender  to  dredge  PhMriBit 
channel  improvement  near  Wabasha. 

OPERATIONS  OF  UNITBD  STATES  DREDGE  NO.  3  (PHCENIZ). 

Between  St.  Paul  and  Hastings :  The  Pluxnix  was  repaired  at  Wabash*  and  startel 
up  river  in  tow  of  the  Fury  September  12,  1888.  Arrived  at  Island  No.  17  Septembd 
14  and  operated  at  that  locality,  at  first  to  make  a  temporary  channel  for  boats  whik 
the  works  for  improvement  were  being  constructed,  and  afterwards  in  deepening  aai 
widening  the  proposed  permauent  channel.  She  succeeded  in  making  a  cat  throa^ 
the  bar  100  feet  wide  and  4  feet  deep.  On  September  25  moved  to  Frenchman's  Bn 
Dredging  operations  at  this  locality  were  continued  until  October  12,  by  which  ttai 
a  cut  had  been  made  tbrougli  the  bar  1,500  feet  long,  from  40  to  75  feet  wide,  andl 
feet  deep.  On  October  15  to  18  the  rock  patch  below  Gray  Cloud  Landing  was  iV 
moved  by  the  dredge,  the  material  cousisting  of  a  mixture  of  bowlders,  sand,  ail 
day.  On  October  19  to  22  the  dredge  was  employed  at  the  month  of  BonlaMi 
Slough,  deepening  the  passage  to  the  quarries  and  winter  harbor  of  the  United  BlMM 
fleet.  At  different  times  the  tow-boat  Fury  and  steam  launches  LouUe  and  AAl 
served  as  tenders  to  the  dredge. 

The  cost  of  the  work  was  $2,728.52 ;  the  number  of  cubic  yards  of  mixed  malHfatl 
removed,  27,000 ;  the  average  cost  per  cubic  yard  of  material  moved,  10  cents.  Al 
Islands  5:^  and  55,  Winona  and  Heytniaii's  Jianding :  October  23  the  dredge  wm 
taken  in  tow  by  the  Parke  and  moved  down  river  to  Island  53.  At  this  plaoe  apov 
tion  of  the  head  of  the  inland  was  clredgod  away  in  order  to  widen  the  channeL  Ol 
October  27  a  largo  snag  at  head  of  Island  ^m  was  taken  ont.  From  October  99  tol 
the  dredge  operated  in  vicinity  of  Winona,  deepening  the  channel  and  taking  ort 
about  2,500  cubic  yards  of  material.  On  November  6  the  dredge  was  employed  il 
deepeuiug  the  mouth  of  the  harbor  at  Heytman's  Landing  and  went  into  winter  qm 
ten*  there. 

Removing  wrecks  below  Keokuk :  During  a  portion  of  the  month  of  April,  1860 
the  Phcenix  was  employed  in  wrecking  below  Keokuk.  She  succeeded  in  ^toetn^iai 
and  removing  the  wrecks  of  the  Highland  Mary,  Aroker,  and  barge  at  head  of  lowi 
Island.  While  working  nt  the  Mollie  McPike,  the  dipper  handle  waa  broken  and  tib 
wreck  was  abandoned,  partially  destroyed. 

Cost  of  above  work,  including  transfer  of  dredge  fh>m  Heytman's  Landinc  to  Km 
kuk,  was  $2,853.13.  ^ 

DREDGING  AT  RA8TMOOR. 

In  Septomber,  1888,  the  bar  at  Eastmoor,  near  Winona,  became  very  tronblMOiM 
A  dredging  plant  in  this  vicinity  was  hired  and  operated  September  20  to  S8,  inbli 
sive,  removing  about  2,200  cubic  yards  of  material  and  deepening  the  channel  waM 
erably.    Cost  of  this  work,  $346.59. 

DREDGING  AT  CAMPBELL'S  CHAIN,  ROCK  ISLAND  RAPIDS. 

In  September,  1888,  it  was  found  that  the  head  of  the  cut  at  Campbell's  Chain  tvi 
much  obstracted  by  sandi  as  also  the  channel  for  some  distant  l()H>y9t    A  dtsdglp 


ASVKSUEL  A  A — ^BEPOBT  OF  MAJOR  MACKENZIE*         1729' 


was  Mredand  operated  on  the  bar  fh>m  September  11  to  22.  It  snceeeded  in 
Dg  a  good  channel  through  the  reef  and  no  farther  trouble  was  experienced  dnr- 
le  aeaaon.    Coat  of  this  work,  9S80.90. 

BSMOYING  WBBCKS  OF  PBAIRIE  BIRD  AND  WTMAN  X. 

>ctober,  1886,  the  wreck  of  the  Prairie  Birdt  about  1  mile  above  Keithsbnrffh, 
bat  of  the  FFymoa  X,  about  1  mile  below  Fort  Madison,  were  easily  remoyedby 
d  States  Dredge  No.  1,  at  a  cost  of  $356. 

ART  OF  XXFENDITURE8  DURING  FISCAL  TEAR  ENDINO  JUNE  30,  1889,  <'OPBR- 
mrO  SKAO-BOAT8  AND  DREDOE-BOATS  ON  THE  UPPER  MISSISSIPPI  RIVER." 

boat  GeaeroZ  Barnard,  repairs  and  outfit $1, 535. 60 

boat  0«i€raZ  Barnard,  operating 14,742.08 

boattT.  Q.  Parke,  repairs  and  outfit 443.46 

ttag  temporary  channels  between  St.  Paul  and  Hastings 2, 728.  S2 

^g  temporary  channels  at  Winona  and  other  points 1, 383. 11 

;ing  temporary  chanuels  at  Eastmoor  (hired  plant) 346. 59 

^ng  cut  at  Campbeirs  Chain  (hired  plant) : 880.80 

Ting  wrecks  of  Protria  Bird  and  WyvMn  X 356.00 

ring  wrecks  below  Keokuk 2,853.13 

>f  plant 1.100.00 

intendence  and  office  oxj^enses ' 542.05 

Tdtal 26,911.34 

RIVER  NOTES. 

.888  tlie  riyer  continued  at  a  high  stag:e  until  the  end  of  Hay.  There  was  an 
ent  boating  stage  until  the  first  week  in  September,  at  which  time  some  of  the 
wgan  to  give  trouble.  During  the  remainder  of  the  season  the  river  did  not 
a  very  low  stage,  but  the  influence  of  the  long-continued  stage  of  high  water 
lanifeet  in  the  deteriorated  condition  of  the  channel  at  many  points.  The  river 
Keokuk  was  in  a  very  bad  condition  during  latter  part  of  September  and  in 
er. 

889  to  July  1  the  river  continued  very  low  for  the  seasou,  but  there  was  a  fair 
ig  stage  until  June,  during  which  month  much  trouble  was  experienced  by  nav- 
H  in  the  upper  part  of  the  river.  The  running  of  logs  in  the  river  from  the 
ewa  River  to  Alma,  initiated  this  year,  has  caused  mucn  inconvenience,  danger, 
slay. 

re  a  list  of  soundings  in  feet  on  some  of  the  worst  bars  at  the  low-water  period 
3:  Frenchman's,  3.0 ;  Pine  Bend,  4.0 ;  head  of  Lake  Pepin,  3.0 :  below  Read's, 
borre  Wabasha,  4.0;  Teepeeota,  4.0;  above  Beef  Slough,  4.0;  Alma,  4.0;  East- 
3.5:  Orand  Crossing,  4.0;  below  Bad  Axe,  4.0;  Crooked  Slough,  4.0;  Bellevue. 
mold's,  4.0;  Hershoy  Boom,  3.5;  Appanoose,  3.5;  Devil's  Island,  3.5;  Buzzard 
L4.0;TuIly  Island,  3.5;  Whitney's,  4.0;  Cincinnati,  4.0 ;  Hatchet  Chute,  3.5 ; 
Island,  4.0;  Enterprise  Island,  3.5;  Two  Branch,  4.0. 

STATISTICS  OF  COMMERCE  AND  NAVIGATION. 

iher, — ^The  most  important  business  connected  with  the  navigation  of  the  upper 
sippi  River  and  its  principal  tributaries  is  the  lumber  trade,  which  gave  em- 
lent  in  1888  to  about  100  raft-boats,  valued  at  $750,000.  Between  St.  Paul  and 
»uis  74  saw-mills  were  operated  by  61  wholesale  lumber  firms  having  an  in- 
L  capital  of  about  $.'^,000,000.  Their  manufactures  in  1888  were,  lumber, 
951,^86  feet  B.  M. ;  shingles,  423,655,050.  In  addition  to  the  manufacturers 
are  large  numbers  of  retail  or  distributing  firms  scattered  along  the  river.  In 
oward  the  latter  part  of  tho  season  was  inaugurated  on  an  extensive  scale  the 
g  of  logs  from  the  river  above  St.  Paul.  Twenty-seven  rafts  were  taken  out  of 
;.  Paul  Kiver.  Hitherto  but  a  comparatively  small  amount  of  logs  and  lumber 
ntn  moved  in  the  river  above  the  mouth  of  the  St.  Croix  River. 
im'hoate  and /rei^A^. -The  principal  steam-boat  lines  on  tho  upper  Mississippi 
are  the  St.  Louis  and  St.  Paul  Packet  Company,  the  Diamond  Jo  Lino,  and  the 
Packet  Company.  There  are  also  many  independent  boats  carrying  freight 
Msengers.  During  1888  the  amount  of  freight  carried  was  1,680,960  tons  and 
imber  of  passengers  carried,  including  those  of  ferry  and  excursion  boats,  was 
1,970,640. 
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OMfMif  revmue  and  tonnage  far  ihe  ffear  ending  Deeemlber  Zl,  1888. 


F                                                                   ■■                 ...  - 

CoUeotiona. 

TonnMM  Ml- 
xt)Ufid. 

Yeucli. 

k -. 

$1,458,857.60 

180,619.17 
4,974.98 
6.566.82 
8,957.98 
8,490.74 
7,124.46 

214 

^HjtgtttL.lMnnk  .  mmm  m  .  .  ............  ...w.,,T....,..,r 

77 

24&63 

28 

g^^^^    ^^^^   .........................  .......... 

46 

^^^^^T*     <*vvv 

2.48 
203,64L81 

82 

BSlLlfin    '....,.......,..,...  

68 

7^        ~^ 

Ttotel 

1,682,649.92 

155,638.60 

466 

*  Only  m  part  of  the  St.  Louis  statement  apiklioable. 
Internal  revenue  for  the  year  ending  December  31, 1888. 


Distriot. 


Office. 


StPaoL... 
Madison... 
IXnbnqne  . . 
Bnrlinston 
Peoria 


Amonnt. 


$518,920.18 

883,856.62 

154,164.98 

275,817.87 

17,885,760.66 


19, 218, 52a  29 


Yery  respectfully,  yonr  obedient  seryant, 

M^A.  liACKKNZIRy 

Corpe  of  Engineers^  JJ,  8,  A, 


C.  W.  Durham, 
Aeeietamt  Engineer, 


A  A  2. 


►VEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  MINNEAPOLIS  TO  DES 

MOINES  RAPIDS. 

Pk^erions  to  August  11,  1888,  this  work  was  carried  on  under  ap- 

mtions  for  "  Improving  Mississippi  River  from  St.  Paul  to  Des 

es  Rapids."    The  act  of  August  11, 1888,  extended  the  upper  lim- 

of  &e  district  from  St.  Paul  to  Washington  Avenue  Bridge,  Min- 

■polis. 

Under  this  head  of  appropriation  are  carried  on  works  for  permanent 
Ifeprovement  of  through  navigation.  These  works,  which  have  been 
My  described  in  previous  reports,  consist  in  construction  of  rock,  brush, 
lileB,  and  gravel,  which  close  side  chutes  and  reduce  the  low- water 
Ainnel  to  a  proper  width,  and  in  the  protection  of  caving  banks.  The 
^fttopriation  also  provides  for  a  certain  amount  of  dredging  and  other 
tinporary  work  for  the  more  rapid  and  immediate  removal  of  obstruc- 
piis  to  navigation. 

IDSK  OP  PAST  YEAR  UNDER  BALANCE  OF  APPROPRIATION  "  IMPROV- 
L     JfO  MISSISSIPPI  RIYER  FROM  ST.  PAUL  TO  DES  MOINES  RAPrOS." 

(tmeral  improvement — The  construction  of  dams  and  shore  protec- 
is  for  the  regulation  of  the  low-water  channel  was  carried  on  by 
rs'  labor  and  Govemment  plant  between  St.  Paul  and  Prescott,  in 

6  vieinity  of  Fountain  City,  at  West  Newton  Bf  r,  and  between  Otter 
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-- oaBockli! 

r?-  lai  Munnaw^-w^x  mside  to  plant. 
L  3aiiiuk  lecw^oL  Fairport  and  Mi 
BhL  "^tinik  MS  aeftl  of  Lake  Pepi 
?>irr  Xjifimm  ami  Montztne. 
twaAznoi  -wbis^  wosk  was  in 
wt  C7VL  izi  fan  in  the  appc 
IL  Kaa  Ami  Asaatant  Engrineer  ( 
)WTTBTr:i?r  jiii  ^xsoisQ  liofli  the  rep 

— A  ±iL  iHsiecpcioa  of  this  w( 
or  ^itf  ifliaiii^  .Hf  *  Harbors  of  B 


K  ^EX  -naii  iHK  for  the  rep 

"^  rs^  inzsz^  :w  ^ca^c  of  I  JS& 

-^'    i.'-    z-    ;ft.u^:-r  "1  -.JTM  >  ?aA^.*£ac  5jr  iriiasftnr  z^psirs, 

*  •-~"t%    -  Msn9  "iatt.  —  rat  ^iFK  if  It  X£LUUk  in  coanecdoa 

-*r  ?•*       .^  :"-^^  ^*  -«2s*-iiortL  f^  )c*£A  if  :ibeS«ereCaryol 

"—.►:•-     -r^*      T:*r--^  -i::!!  t^s&bzi  icscu>i:a^.  in  coonection 

■-  -r   «  r\«    ^  -  *j«rr*:::.:z-;  w  *^  .i    iK  TiiriKft  »  whom  th««e  aec 


-  •*— .  T  T'v     .  r^»    -^tf  imdtic  JCcricRiKioa  for  *^  Impn 
r—^—  '..  '-^    r-i   >".    ?'ui:   -sj  r«»  X:czrw  Bapids*  was 

■■:*v  — :■ -*:  -je    -v :-=."»  .--jT -*«:  IJcfe     5ia».-«  J'jfeiXArv  L  IS89,  the 


»^i  a  .-.nntftrani  "wzx  ci&ee  expenses,  si 


\rs>.^S^xr^*      i^-'aX   TT.'X  SI?3nUL?OLI3  TO  DBS  MC 


^  ^  -  :*:•.   .^-'«  r   M.   'i  al^csc  11  1?^.  appropriated  #60 

-  "K    -;    i,.:  .    ..--c    '.*    •>;»?-:  vc  k  aor*^' .fczic  examination  o 

-..    .    '.^r  .-  \     .2  ->rr  -    igQg-m  T  ij  tie  proper  methi 


■  - :t      ..  • 


-  -:  -•  *  t  i     -*  j»:t;   3aj?»»:s  t-ji*  ir.fcfufr  r^  S^>tember,  Oct 

-  ::  '••■•  3»-'.  -VT-r  •t'r  .s^.  Tit*  ruf^T-ra  c-ff^:^er  improve 
T  .V*  :>.  i'-:^".  '  >  V.  u.*:  ;i  Yn^M««c  C^'Ass.  who  snbmitted 
-.  •    :  :  . -•  . :  ••    .  .  :^-  ;.i.-   :\  ISS*      Z^t  .-v>icl^ijo«>"$of  the  Board 

».k  -jf  •.:>--:•  *  c  .4  ;*.  rr**^  :i::j-*  :c  :iit  Hirors  side  of  the  i 
k-  -'•■••  ?*.--:  '  :»-  :^i;as  :->*»  Vr-::  >  As«<:«.':;fc;n)C'^  c-f  Mcnine.  was  nc 
•»-:»-:  i^ii  :.K-  ^n.-j  ':.'^2kc  ■L-yr:T«i«K::o:':be  rapids  aswasj 
:— :  ;■  ':."^*^-:'  i --•.'^*sr>  i  .voiTTt^f.^:  -t:cjd  Sftsc  be- ^1  ven  at  the  pn 
■  n.r  :     k  TiriTC   nvi'*,- --relive'  .£  :je  zirzril  vhaccel. 

TT'tv^   fc.?»*   i.    ••■n^r::*  :j;c  t  ;-i  ~3«ier  :i.i$  title  of  appropri^ 
v-:^^  si:r  ::jvi  i^c  ir.>r*. ••'^c.  j^  :';i.X*t>: 

.  y  T  -  I.- |] 

L   !■:'••  ■■::'•:•   ■■•'"  ^»  "«*»>*.  .'..i    i:    .-r   ^.'.?.    >t    ?a;^  to  Prwo?t:.  by  days* 

aA  .  •    *        **  ■•-         "*■  ---*-.♦■      ^-^    ^«    ■  ---  --*-*-•--.•••••••••••»••♦»»,  f] 

■    I:: ;  *  '•^■3*' ' "  ••  X  >«s«s ?;:    i  *  -r  a  v  ,■  -    •,-  ,v"  ^>.vi*^  Sloagh.  by  days* 
4    In.:  r:-  rTi-n- ;:  lij*^:^;?-    *i.T«f  ><:•*  tc::  Kjac  s  L-ftZviici:  and  Koanuiin 

•    —      "^  -     I-.--— fc'*  ~  K 

5.    : :.'. 7  —  « ^^r*i z:  ::  X -*<»  ? 7    >•- '' ^ r  S? : ^ evi.  yAl^p^^rt  and  \laKAtiiie,  by 

.••.•.-:rfc:" 5 

6   iTLr'TZ'-reis&z:  cc  Ma»-»irik:.  K:v*r  :r  ^tc^rry  o:  Ke:rh«bai^  by  contract.    5 
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fafMMPt  of  MiMidppi  Biver  in  Ticinity  of  Fort  lladiioii,  by  oon- 

ie( $35,000 

wfMiMiit  of  the  Ml— iirippi  Birer  at  the  bead  of  Lake  Pepin,  by 

yiP  labor  and  QoTemment  plant 66,000 

raliom  of  one  Goreimment  plant  in  the  vieinity  of  Winona  and  at 

bvpoittta 60,000 

uttMMOfono  Ckiremment  plant  in  the  Yioinity  of  Pontooaae  and  at 

bvpointa 60,000 

stMoa  of  Diedmo  Not.  1  and  3,  and  attending  tow-boats,  eatting 

■nocaiy  obannewLeto « 16,000 

^lya 10,000 

ihaof  plant 16,000 

torement  of  Book  Island  Bapida 40,000 

ilal 600,000 

itgect  has  yet  been  mbmitted  for  work  between  Minneapolis  and 
il,  bot  funds  are  reserved  for  such  work  as  it  may  be  practical 
y  oat  in  the  interest  of  navigatioiL  A  survey  of  tiiis  section  of 
BT  was  made  under  the  direction  of  M^j.  0.  J.  Allen,  Oorps  of 
ers,  in  ISST,  and  a  report  upon  such  survey  was  submitted  by 
der  date  of  December  29, 1887.  It  is  understood  that  Congress, 
act  approved  March  3, 1873,  adopted,  as  a  plan  for  the  partial 
ement  of  tiie  river  between  Minneapolis  and  St.  Paul,  the  con- 
m  of  a  lock  and  dam  at  Meeker^  Island,  and  it  would  appear 
is  plan  of  slack-water  improvement  is  the  only  one  practicable 
radical  improvement  of  the  river  above  Minnehaha  Greek.  Be- 
bhe  mouth  of  the  Minnesota  and  St.  Paul  the  river  is  now  about 
I  as  it  is  below  St.  PauL  It  is  suggested  by  Major  Allen  that 
)er  portion  of  the  channel  between  liOnneapolis  and  St.  Paul  can 
roved  to  a  limited  extent  by  the  dredging  of  sand,  gravel,  and 
rock,  and  the  removal  of  bowlders.  Detailed  examinations, 
:  to  the  carrying  out  of  so  much  work  as  may  be  justified  by  the 
ts  involved,  will  be  made  as  soon  as  practicable, 
racts  for  work  under  approved  projects  were  made  during  the 
( foUows : 

h  Patterson  Brothers  for  the  oonstmction  of  dams  and  shore  protections  in 
lily  of  Fort  Madison,  Iowa. 

;h  A.  J.  Whitney  for  constmcting  dams  and  shore  protections  in  the  yioinity 
ibargh,  UL 

Ji  A.  J.  Whitney  for  oonstrnction  of  dams  and  shore  protections  between 
.  and  Moscatine,  Iowa. 

;h  A.  J.  Whitney  for  oonstmction  and  repair  of  dams  and  shore  protections 
Bead's  Landing,  Hinn.,  and  Fountain  City,  Wis. 

)l  in  the  vicinity  of  Fort  Madison  was  commenced  April  8, 1880, 
Qow  almost  completed.  Work  between  Fairport  and  Muscatine 
the  vicinity  of  Keithsburgh  has  just  been  commenced.  Work 
n  Bead's  Lauding  and  Fountain  City  will  be  conunenced  early 
• 

k  between  St  Paul  and  Prescott  was  resumed  April  21, 1889,  by 
ibor  and  OovemmeDt  plant,  and  has  been  carried  on  rapidly  and 
ifiilly  under  the  immediate  supervision  of  J.D.  Dnshane,  United 
superintendent. 

k  in  the  vicinity  of  Pontoosac  was  commenced  April  20, 1889,  by 
ibor  and  Government  plant,  and  has  been  vigorously  prosecuted 
:he  supervision  of  S.  Edwards,  overseer. 

k  in  the.  vicinity  of  Winona^  owing  to  delay  in  repairs  of  tow- 
let^,  was  not  commenced  until  May  27, 1889,  but  since  that  date 
irogress  has  been  made  under  the  superintendence  of  W.  A. 
son,  United  States  sn))erintendeDt.    The  amount  of  work  inune- 
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yiparatively  easy  and  unobstructed.  Whatever  trouble  has  been  ex- 
kiienoed  so  fietr  this  season  has  been  at  points  where  the  channel  has 
Ibi  yet  been  properly  regulated. 
Dniinff  the  present  season  the  Mississippi  Biver  Logging  Oompauy, 
onable  to  make  full  use  of  their  rafting  grounds  in  Beef  Slough, 
mn  loose  logs  in  the  Mississippi  ^m  the  mouth  of  the  Chippewa  to 
head  of  West  Newton  Slough,  a  distance  of  about  10  miles.  This  has 
very  annoying  to  the  other  interests  of  navigation,  and  it  is  to  be 
'  that  such  occupation  of  a  portion  of  the  Upper  Mississippi  Biver 
^ot  temporary.  If  this  running  of  loose  logs  in  the  Mississippi  Biver 
ll  proper  and  to  be  i)ermanently  contiuued,  it  would  appear  question- 

E~*^le  whether  it  is  desirable  for  the  Government  to  continue  its  work  of 
ptovement  between  Bead's  Landing  and  Alma,  and  unfortunately  this 
Btion  of  the  Upper  Mississippi,  owing  to  excessive  width  and  amount 
tf  sand  brought  in  by  the  Chippewa  Biver,  is,  even  without  the  addi- 
I  tioiud  obstruction  caused  by  loose  logs,  one  of  the  most  troublesome  and 
iiUBeolt  to  hnproveof  any  between  St.  Paul  and  the  Des  Moines  Rapids. 

As  has  been  heretofore  expressed,  it  is  desirable,  if  the  radical  improve- 
Mnt  of  the  Upper  Mississippi  Biver  is  to  be  continued  and  carried  to 
;a«aeeea8ful  completion,  that  it  should  be  carried  oi»  under  liberal  ap- 
propriations. As  an  amoQUt  that  can  be  expended  during  the  fiscal  year 
m&ng  June  30, 1891, 1  would  submit  an  estimate  $1,500,000.  It  will  be 
nmembered  that  this  is  an  estimate  for  carrying  on  work  over  about  500 
■Des  of  river,  all  of  which  will  in  time  require  improvement,  and  though 
Ae  estimate  is  apparently  for  one  work  it  covers  a  large  number  of 
.  wiurfcs,  which,  while  belonging  to  one  system,  are  in  fact  independent  of 
•ieh  other.  In  giving  the  amount  that  can  be  expended  in  one  year  it 
b  understood  that  the  economical  and  proper  expenditure  of  such  a  sum 
Bust  be  preceded  by  adequate  preparation.  Such  preparation  requires 
time  and  can  not  be  made  till  the  means  of  carrying  on  the  work  are  in 
■i^t. 

Oommercial  statistics  relating  to  the  Upper  Mississippi  Biver  arc 
ffiven  in  connection  with  the  report  on  ^^  Operating  snag-boats  and 
dred^pe-boats  on  the  Upper  Mississippi  Bivor.*^  These  statistics  do  not 
in  any  sense  indicate  the  relations  of  this  work  to  the  interests  of  com 
■eroe  and  the  general  public.  The  influence  which  the  Upper  Missis- 
qipi  in  an  improved  condition  has  upon  freight  rates  must  be  taken  as 
a  measure  of  its  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans 
ntfaer  than  details.  No  definite  estimate  of  cost  of  completion  can  well 
be  given.  Projects  for  the  expenditure  of  each  appropriation,  in  ac- 
cordance with  approved  plan  and  methods,  are  presented  in  lieu  of  a 
fBOfloral  project  for  completion  of  work. 

SUMMAXT  OF  XXPKNDITURB8  70R  CALENDAR  YEAR  ENDING  DECEMBER  31,   1888. 

8t  PmI  to  Pneoott $23,620.23 

West  Newton  Bar 5,402.84 

VieiiiilyofFbantaiiiClty 8,855.37 

^        Idand  to  Nmvoo 4,676.16 

I  <«  Book  Island  Bapids 1,121.70 

jA^mi  QmeralJBamard 1,443.94 

B«r¥«7t  and  gauges 12,068.28 

Foreliaaei  oaie,  and  repair  of  plant 20,650.20 

Total  (general  improvement) 77,838.72 

HailiaratLakeCity(allottedbyaotof  Jnly5, 1884) 1,529.65 

taetloal  teat  of  Adams's  flame  (allotted  by  act  of  Augast  5,  1886) 72. 00 

Hai «zpenditaze 79,440.37 
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3Ex7iiTiiD*i  XT  Toui^Me^  frzm. 
ifcrt^r  k:  lAk*  Crrr.  S 


to  July 


Trc&I 

r^it^iK?  uu4»cztT  s^KiezTfc  irt^ 


1*2,764.23 
4S7,QSB.S7 


*«1. 562,096. 50 

142,901.63 

12,484.17 

122,176.83 

l,7a9,650.13 

2,021.73 
1,737,637.40 

459,862.60 


^«*^  *?«^P?«'-«<« 2,197,500.00 

or  APPBOPUATIOaESb 


1250,000 
100,000 
150,000 
200,000 
250,000 


l£*r:i  JL  ISTi* 

•'tr*  14.  Irs: 

Ft  ftj  7  :«sMt£  Azji^iss  ;1 

• --i>  K  IS>4    pf?>#r^  :Ttw 

«' .-  .V  k  !*<>«   kr:  I:««i:  :o  b*zWr  at  Lake  City). 

A-iiT:5sX  K  :>'Hf'I , 

^ls=«iiv.>  :c  I\m  3Io:s«»  Rapid*: 

Ft  Ax-;  .'i  A-iT^ai  li.  Ira? 


250,000 

15,000 

382,500 

600,000 


To:*: 2,197,500 

y*s  «rw«it.*%rw  ih«  iW  r«rt^«.^  ««i':k^f  t/  ike  rirer  >*<aiita  JftMtetppZtt  amd  Dm  Moimi 

Kjt^%tt  /'vfM  fttmmfmitwumt  ef  utprtHWUBf  fa  Jafjf  1,  1869. 
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\\;f.u«'4-  Src.:>fU  K.vi  l*iA24  Rr>ijri' 
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NuixfX'v.  c»v.^v>.  *i'\i  iVfVr  worV.  — j 
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$430,282.44 

12.484.17 
187.  STB.  06 
3S1.OI1.00 

8S.00LT4 
81,25Llt 
48,78X80 
87.778.48 
41,000.» 


Toul 


8T,08iLlO 
80.480.87 
1,101.18 
87,18&07 
22,170188 


1,787;  087. 40 


•  Tbi*  aniouut  includes $1,354.50  ber«tofbiv  reported  "  For oflBca Chief  of 

t  lu  aiMir.v'u  to  thi9  amoont  Mr.  Adama  expended  $!?,000,  appropiiatad  by  act  of  An* 

|tn*t  ^,  l^^^?.  a»  a  separate  it^wn. 
:  Of  thi»  aiiuniut  ^,.M5.^)  pertain  to  Lake  City  Harbor,  f215.65  are  non-payments 

ou  a^Hsmni  ot*  ^ueral  improvement,  and  $32.75  are  non- payments  on  aoconnt  of  pnu)* 

iical  teat  of  Adauia*:!  dume. 


APPENDIX  ▲▲ — ^REPOBT  OF  MAJOR  MACKENZIE.         1737 

VINANGIAL  STATBMElfTS. 

1.  Ctmeralimprifvement. 

[My  1, 1888,  wnonnt  ayailable 1 $62,210.76 

mt  ftppropriatfld  by  aotof  Angust  11, 1888 600,000.00 

LTedmrnaaleof  foel 111.04 


662,321.80 
My  If  1889.  amonnt  expended  during  fiscal  year,  exolnsiye  of 

Kabilitiea  ootstanding  Jnly  1, 1888 |204,975.03 

My  1, 1889,  ontetanding  liabilities 4,746.49 

Jily  1«  1889,  amount  coyered  by  existing  contracts 92,275. 07 

301,996.69 

Idy  1, 1889,  balance  ayailable 360,325.21 

8.  Allotment  far  poetical  teit  of  Adanu^a  Flume,    (Act  of  August  5, 1886.) 

Wjy  1, 1888,  amonnt  ayaUable 167.05 

Jily  1, 1689,  amonnt  expended  daring  fiscal  year,  exclnsiye  of 

liabilities  ontstandiDg  July  1, 1888 $34.30 

Jily  1, 1889,  outstanding  liabilities 32.75 

67.06 


3.  Applied  to  Lake  City,  Minn.    (Act  of  July  5,  1884.) 

J^yl,  1888,  amount  ayailable $3,014.77 

<  Jri^  1,  1889,  amount  expended  during  fiscal  year,  exclnsiye  of  liabilities 

astrtanding  July  1, 1888 498.94 

Jilj  1,1889,  balance  ayailable 2,515.83 

ST.  PAUL  TO  DBS  MOINES  BAPIDS. 

Money  statement 

July  1,  1888,  amount  available .' $65,225.53 

leeeiyed  from  sales  of  fuel 111.04 


65,336.57 
July  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of 

KabUitiee  outstauding  July  1,  1888 $62,572.34 

Myl,  1889,  outstanding  UabiHties 248.40 

62.820.74 


Myl,  1889,  balance  available 2.515.83 

MINNEAPOLIS  TO  DES  MOINES  BAPIDS. 

Money  statement. 

iaoont  appropriated  by  act  of  August  11,  1888 $600,000.00 

Ji|y  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $142,901.63 

Myl,  1889,  outstanding  liabilities 4,498.99 

My  1, 1889,  amount  covered  by  existing  contracts 92, 275. 07 

239,674.79 

Myl,  1889,  balance  available 360,325.21 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1891 1,500,000.00 

8obmltted  in  compliance  with  requirements  of  sections  2  of  river  and 
..  harbor  acts  of  1866  and  1867. 
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lArtroet  •/  omotaU  rtetised  and  optned  by  Maj.  A.  MacktmMe,  Corpt  of  E«gi»Mr», 
^d  Atat  ii£n4.  III*.,  Marok  20,  1609,  at  2  p.  m.,  for  cuntlmotion  of  dattti  omI  tkor* 


jratsMioiM  0/  br^tli  a»d  ; 


&,  at  2  p. 
nity  of  Pi 


'oTt  MadUon,  leica. 


id  sddnu  of  UdaeT. 


I 


A.  J.  Wbituev.  Boi'k  iBlud.ni 

3.  LutTj  &S>nia.FnnU>diMni,Ioit>.... 
FtqId   Bwnbrlok  iJonnttncUan  (Jompu;, 

a(.LauU,UD 

e«DmI«iiiant,BiwkbUDiI,IU.. 

Albeit  KlnIiner,FonBtit)n  CUT,  Wis 

JbOObBlohtTiian,  FonDUlnUK;,  Vis 

BU.  J.  Trnu,  UHtiDei.HiaD 

PKtmwn  BrnthcTj,  Kimknif.  lowii 

Coofad  Biub.'ck.  Kwkr.k.  lair* 

Ohtkc  a.  SchU'BcFortUadUaa.Iovk... 

H.S.BNirB,Quincy.ni 

Cb»rlea  H.  Applilon.  (Jtilno;,  III 
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Atlraef  of  proBontb  reviviA  and  opmed  fry  JVd;.  J.  jr<iefc*iu4«,  Corp»  of  Engineers, 
at  Boek  Itlank,  m.,  Maroh  SO,  imi,  alS  p.  m.,for  coiutruetitm  and  repair  of  dam* 
m»d  Aon  BToUcHoni  of  brutk  and  ilone  b^tteten  Bea^*  Landing,  ifimi,,  and  Fountain 
City,  Wit. 


Kama  aad  addnw  of  Udder. 

stone  Id  p1k», 
KUOO  oublo 

Bnuh  In  plug, 
ie,OM  oDbto 

r»nlt 

Graad 

ra- 

ToWL 

^'- 

ToUL 

il 

ilos 

is 

Is 

.H 

9.^ 

•ss 

JK^Mi^S??":";^- 

sa 

i» 

■■PORT  or  KB.  a  W.  DURHAU,  ASSISTANT  RNOINEKR. 

United  States  Enoinkiir  Ofvicb, 

Bock  Island,  III.,  January  1,  18B0. 
1fuo>:  I  liaT«  tbe  honor  to  Hiibmit  the  followiag  report  of  Operations  for  the  im- 
mTBDMnt  of  the  UtwiSBippi  River  in  tbe  divigion  under  my  cbarge,  extending  troja 
kt.  Fan],  Minn.,  to  the  Tioinity  of  Barlinetou,  lon-a,  Tor  the  oalendar  Tear  endliur 
~         ■    r  31,  1888 : 

OT.   PAUL  TO   pnRSCOTT. 


bo«t  Ary  and  ateam-lauDobes  Loviie,  Stella,  and  Beeiie. 

DetAJlaortblaimpoitauI  vork  ore  giveo  in  the  following  extraots  from  these 
nport  of  Mr.  J.  D.  DnShane,  Hnperintendeot  in  local  oharge : 

""At  the  time  of  reaaming  operations  for  the  Reason  of  1888,  September  10,  the  oon* 

djtion  of  the  rirer  was  g<Kia,  e " '" *- •- "--   •---»-_. —  «.».__.    ..  , 

at  Uand  17. 


I,  excepting  at  Frenchman's  Bar,  jnst  below  St  Paul,  and 


'•-?  to  i:av;^' 
river  may  i 


'•  t!j»' 

::>-st. 

:•.»?'•, 

iz.:  i: 
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"rmm  October  19  t«  32  the  dredge  operated  at  tlie  monlli  of  Boulnnger  SlonRh, 
4eBp«o<(i2  th«  pasaage  to  the  quarriett  anil  winter  harbor  of  the  Govornmeiit  Be«t.  «nd 
.RHMving  rocks  froin  the  rivor-bwl  blown  in  from  the  quarriea  below  the  slough. 
■Oetober  43  the  dreJue  was  transforred  to  Mr.  W.  A.  ThouipsoD,  11.  a.  su|ierintend6nt. 
"KoTwuber  3  the  plant  naa  taken  to  the  viHioity  of  Island  16,  and  Dams  20  and  30 
(beet  5)  were  hiillt— Dam  39  from  the  right  bank  below  Dam  \i).  and  Dam  3U  from  the 
Wt  bank  below  Dam  25 ;  Dam  31  (sheet  5)  from  the  left  bank  below  Dam  :S0  waa  partly      • 
MsipLeted,  being  left  anfiniahed  on  account  of  muteriala  being  exhausted  at  oluse  of 
■Mac    Kama  16, 17,  19,  20,  21,  22,  23,  and  25  (sheet  5^  were  raised  to  *.6  feet  abore 
1»«  water,  and  Dams  19, 20,  and  21  were  lengthened  50  feet  each;  Dam  1  (sheet  5)  wa« 
■paired,  the  repairs  cimsisling  of  30  feut  of  new  dam,  a  new  shore  protection  where 
tbe  e>M  bank  was  waahed  out,  and  b  conrse  of  bruoh  and  rock  over  the  entire  length 
rfdam.     Sliaht  repairs  were  mule  to  the  revetment  of  Island  13. 

laBodUnger  Slough  on  the  16th. 

■'Worka  of  improvement  should  be  constrnoted  dnrine  the  aeaeon  of  1S»  at  thetol. 
Wing  plftoea.  or  m>  mucb  thereof  aa  time  an.l  fnnda  will  permit ;  all  of  tlie«6  worlM 

rfliror  under  couaidetation :  The  completion  of  the  series  of  dams  from  St.  Paal  to 
FM  tje ;  of  theae  Dams 28  aod  30  ahould  be  omitted,  and  Dams  27  and  29  shonld  U 

Moetion  of  toTctment  on  right  bank  at  Pig'H  E;e  ;  a  few  short  dams  from  risht  bank 
rtEapaaia;  dsnis  from  left  l>ank  in  the  vicinitj  of,  and  revetment  of  right  bank  he- 

lltllt  bank  below  Hartings. 

"Ecpain  should  be  made  at  the  following  places:  Damsin  the  vicinitjof  Eaposia; 
Ihm  oppoaite  Newport;  reTetmcntaboveHobinsoti'sRockaj  Dam  11  (sheet  4);  dama 

iTpoute  Nininger." 

IMT  OF  WOaKS    COSBTRDCTED    AND    REPAIRED,   AND   OP    MATERIALS    UKBD  DORINO 

■WeAw. 

UstwisJ. 

Length. 

H^t 

Boot 

Bnuh. 

•mi: 

m 

600 

2.m 

ftel. 
4.S 

«.o 

Cubic  sarii 

222.1 
MO.'fl 

m.t 

K3.II 

eas.* 

3DO.0 

a«.B 

33&1 

iT3.a 
m.s 

1H3-3 

"^"^i 

I'SJS 

imi 

"|=?;Si :••:•;:::::::-:::;;::::: 

450 

soo 

IS 

u 

4.S 
4.5 

IMftO 

KJfcS :::::::;::::; 

osaa 

100 
M 

a,  751.  4 

SpTOL* 

ji  4v^  BoriDBC  ai  ^befbDowing|iriee«:  Book  on 

ha  1 41.%  :i6  centa  per  enbio  yaid; 

nWEB  'ir  .juraffTEK-  ■IWUHHPffl  BVSR  BSTWKKI  ST. 

SLUoar  Q9  18B8. 

|19,8S9l34 

inati-e  mil  4dLBB  ezD«nM 3,797.89 

10,  SSL  08 

33,  STL  31 

90,061.4 
9,754.4 

89,80S.8 

V^«RW!f^  mmt  ^^ff-  .^i^K-  *sn  ft  mogcu^  ji  ^iaee ............  L136 

v^r^h."*  ««•  )««^."x-.«-.c  -3PL  rt  aansET^ii  jx  liikx.fxrlTiBrre  of  plant  ehargei 

■•i-.    rr.:-»*."ra:  ,ycT*Tv  ?ar*rTif*5Xtti*n*.'-  izlI  icfic«  «xp«iLdei 0.798 

»  «-«'T^vr'   -io«  'vc*  ■*•-*•«■   "^Ai^  «i  jBtntcraL  Ji  lua.-*.  «x«iLmTe  of  general  sn- 

*<«*-* '^.K.<.-v.r^f«.«»   .e&«9^.  icu  yvaiK  rtsKSSS» ..^.. 0l66& 

A  «^=w   ••>*  ^c  'lA^.  -jtfn  tf  iBKtr^  .=.  jcTs* 0.398 

*  c-d^-i^*-   .'--xr^  Jt  ^^  '1  aaacjfc.  biIh* . ...............  lGi.9 

A  c«:w^   'A^  j«r  .-^kUL  -an  Jt  li^^ntf  Miil  ^naay  ia  material ..........  0.837 

m 

rs>  ^^  »»  i:  >  tv-^ .  r'  **:»  ^KT'  z*iaiii«iiimi»  ia  Id? :  in  CKt^  more  so  tlian  any 
«L>««-  HA*^-»^  .^««a^  !^ '..]«»  23akU»  mi  ?c  ?%zL  T!t«  pcojecs  for  work  at  Fountain 
.^.:'   «.-»  ^  *.r..-*v«<  ^^'*-'j  ^.  .7<^.  Ami  AfvoETiv^  J^rll.  Isb6.    It  proposed  the  oon- 

^;— .  ■-.*<^  V   >.:>-i:hii»  trtHiui-j.:  rm  js^xt*in\  3.«aziT  opposite  the  npper end 

.    .r%         .i^-    ».:««   *  .:  r^M.-'.tc  ~'^«  'V'l^tsr-T'-i/  jr  ij«  J«r  as  a  4-ftfet  sta^  to  aoont  80O 
ts  .   »>  .  <v  -•  •-  >c:j.'   '^'o.-r*.  V  iitf  ?•!•:>  n  Itttxi:^  1.  i  9 .  aac  li>  ;9heec  17). 

'V  ^   .^  «  M*  -vi-*'  i-*::k4  ? '  iu.   >  -KMT  aatx  parrrjikie  of  macerial  in  open  market^ 

^t.»i.r   .».-.. ■\  r   .  «.f«  I.*-:  •  :^)    j.i.r^^i^  iv: 3:;  i^cf*!.  ?jr  iraz^portatimi  of  the  material. 
^  t^.ni  ^  -*:>  *  '^v.v.r—.K**^  ;  i.:t«  ir*  /Q  TttJi  2. ' 'i«  ipctffCD^ of  the spries.    It  wasoom- 
>,^.(«.      :.:v  >    >  '"^     ^■',-:    :   c-rc'J.  AJ*i  itht'  "::»  .*MC  a;  in  eleration  of  aboot  5 feet 

%.x        1  »    •i.v*-         >»?^     V?i*n  iT  T-itf  3n   -  :«;'-^»««i  Ji^e^and  July  7,  ia  490  feet 
.  -i^   1.   .  1.  V  .»..    ■>.'  .:  ,'l  ,»  t«fc  «oif*  '.'■  r  Tirer     L':isz^.  the  lowest  of  the  series, 

-•  .  V  :    >    ^*     tf      •   -^   wr;   .    t.-^--'  1  :c    ?  jv  »   ^'I'^r.  ▼:&»  ccmplrti^  Joly  18.    Some 

^-;^->.    •.•^:^  t.'  .  '•.>    .   .S.->  :   i.  la'i  li  -v^K  z^f.  .fc^c  ^^ceecIaidnpontheSlst 
«  '     :         i      'V     .>«--.     ri?  4VI-S.  %  i:^^^  iicnsitw  iz  %2ke  depth  on  the  bar  was ol>- 

«.«'«.       v  >Lv.ft.    I.M  .:  V  :rs.  t  .'.    iv  T:^*;^  'ji  !?%¥  :z  contracting  a  short  wing. 

.  M   V     v^*^    vi».v*^M.*tu  ^•U  -"f^ii^sK/.  iri«i  #/  ««^.-vna^  asMtf  darwif  ssssss  ^1868^ 
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m 


SmliMed  in  open  market  at  the  following  prices:  Roek  on  bwgea, 
ie  yard;  bmah  on  bargee,  :25  oenta  per  cnbie  yard ;  polee,  Si  oenti 


rCIAI.   nATEMXST   FOR   WOHK8  IX  THE  YICCOTT  OF  FOUXTADf  CiTTy  WIOOOV- 

8IN,  DURING  THE  SEASON  OF  1888. 

ABKRUit  expended  in  the  field  daring  the  calendar  year  1888  (from  distri- 

botionsheets) |7,43L59 

MiTslneof  brush  bronght  over  from  season  of  1887 64.40 

7,495.99 
DtiaetTalne  of  bmsh  carried  to  West  Kewton  Bar 97.50 

CMof  Held  work 7.398.49 

lid  Qoola  of  general  superintendence  and  office  expenses I,4£k79 

lid  tor  use  and  deterioration  of  plant 3,843.07 

Total  cost  of  work 12,665.34 

Mtturisl  pnt  in  works : 

Bock,  cabioyards 5,064.7 

Bmshy  cubic  yards 5,1^.0 

Total,  cubic  yards 10,250.7 

4vmge  cost  per  cubic  yard  of  material  in  place 1.234 

Avetm^  cost  per  cubic  yard  of  material  in  place,  exclnsiye  of  plant  charge 

Vat  including  general  superintendence  and  office  expenses .86 

4Terage  cost  per  cubic  yard  of  material  in  place,  exclusiye  of  general  su- 
perintendence, office,  and  plant  charges -721 

ATerage  cost  per  cubic  yard  of  materialon  barge .452 

ATtrage  cost  per  cubic  yard  of  towing  and  putting  in  material .  269 

WEST  NEWTON  BAR. 

In  1887  and  1888  rafts  experienced  much  trouble  in  passing  the  head  of  Island  46. 
Ae  difficulty  was  caused  by  the  existence  of  a  large  sand-bar,  which  encroached  on 
the  main  channel,  and  by  the  draught  of  water  down  Pomme  de  Terre  Slough.  It  was 
thought  that  by  checking  this  side  draught  the  trouble  would  l>e  lessened,  and  that  by 
m  the  bar  would  be  cut  away  and  afford  a  wider  passage.  The  project  for  this 
,  forwarded  August  1,  18^,  proposed  the  raising  and  roparing  of  the  dams  at  the 
of  Pomme  de  Tt>rre  Slough  and  of  some  of  those  between  Amia  and  West  New- 
laTy  an  allotment  of  $5,000  being  made  fur  field  work. 

Dm  work  was  performed  by  day's  labor  and  purchase  of  material  in  open  market ; 
iteam-laianches  Louise  and  Stilla  and  nine  barges  being  used  for  transportation  of  ma- 
liriaL 

Operations  began  July  'M^  1888,  and  were  completed  August  24,  when  the  fleet  was 
lowed  to  the  Wabasha  boat-yards,  for  repairs,  by  snag-boat  General  Barnard. 

The  first  work  undertaken  was  the  raising  and  repairing  of  Dams  1  and  2  (sheet  15). 
This  work,  which  was  attended  with  some  difficulty  owing  to  shallow  water  and  lack 
of  BOitable  mooring,  was  completed  August  15,  the  crest  of  the  dams  having  been 
Toiood  to  an  elevation  of  6  feet  above  low  water.  By  means  of  this  work  the  strong 
tonghtof  water  down  the  chute  was  completely  checked,  and  a  channel  was  developed 
through  the  bar  which  it  is  thought  will  soon  bo  wide  and  deep  enough  for  the 
pnrpoeee  of  navigation.  To  re-enforce  the  work  above  mentioned  Dam  6,  closing  a 
liil  cut-off,  was  raised  and  strengthened,  and  the  shore  al>ove,  a  portion  of  which 
was  low  and  marshy,  was  protected  for  a  distance  of  986  feet.  A  small  quantity  of 
vsek  was  placed  on  the  head  of  Island  45  and  on  Dam  3  and  shore  protection  below. 

Utt  of  work$  oonitrucied  and  repaired  and  of  maieriaJ$  used  during  season  of  1888  at 

West  Newton  Bar, 


Dedf^istioii. 


15: 

1  sad  2,  rfpsirs,  et« 

Short  protection  sbove  J>am  8,  080  feet 
Shore  prvCeeUon  below  Dam  3,  repairs 

TStsl 


Book. 


OuJbicywrdM. 
1.838.0 
1,221.1 
04.2 


3,153.3 


Bmeb. 


OuJbicyards, 
801 
062 


1,7U 


174^    UTTST  o¥  rH£  CHizr  or  saBasKsxa.  u.  &  abmt. 


iy  >f7r«*  «te'X 


:aiut  JVC :  maa  m.  ssi^HiLSft  «^ts  fcr  c«ne  jmni :  poles  on 


▲auici':  fr^iHiitvK.  ::x  Tat  ieiii  irr-jw  ia»  "a^^iufar  Tear  ISB  (fipon  divtrilni- 

ijin  «»w:*  - |4,534.1S 

Uml  -r-k.irt    t  irxtKi  ^rraxi*  t?  =noL  Fioziaia  C^ • 97.S0 


TjCkl  :iMC  iC-rics. 7,844.61 


Ejci.  itV.:  Tiraf 3,15X8 

iTiii:  y*ri* ^ 1,713.0 


T«»L  n^.rr»s^ 4.888,3 


■K      ■■•ail.'     ^><^    «~B.^.*      *  '   YT   k^^lP*  &       *  ^     ^>    ^tf4A  1       fttO 

^^   r>Si   .■**   T**-  •"-    'I  ■"  '     ■    -*  JUKV----  ......  ....  ......  ....  ....  ....  l*OIS 

AT«r&ps  M.-*^  7«r  ii":'^:  Tbns  Qk  XihStriML  ia  p**w.  exdasre  of  plant  dmije, 

Vi-:  -.::i.iix£-wr^'K?«-Jis«&iKi«*=Fd  c£ee  exneoM 1.138 

ATvrvci   :ci<r  p«f  : :':      y.krd  «<r  ma:«rl^  i^  plic*.  excimiTe  of  genend  tn- 

"xrii';**^' :*■:•"■<.  cw.**.  A;:i>i  r^Az*  eh-uzcs - .868 

AtVt^c-  :oi.:  T*fr  ::i':-:  t-at^  c/f  sASer.Al  cc  bar^pr .861 

A-*rl^^?  .■■«s^  T*er  ri"^.:  T*r4  of  "low^c  »ad  pK^is^  in  mntennl .381 

Ti-*  r*:-:T»!  ::  ".2-*  -^cri  r^i.ric  a  rrm:  exnesof  rock — the  more  expensiTe  mm- 
:«r..k.— l.kr^.7  .-:rY;kMO  abe  at^ka^v  cm  per  eobic  jnid  of  material  ii|  place. 


arOTAGS  (M-  KOCX  I5lA2n>  KAPOM. 


I>r--jc  :;■*  sprr;  of  l*c  lo  -*w  booy*  were  porchaeed.  to  leplaee  those  loel» 
vATer-l.'^zec.  Az^d  vom  o:is.  ahI  ihe  n=:e  =ac:ber  of  ceta  of  bolts  and  chains.  On 
Arr.L  7  :Ye  :cw-S-^:  Fmrj.  %seLsz&d  by  f^easi-lAcceh  Sit^im  and  driU-boat,  began  rs- 
p:*A^  ::^  :h^  ':  zot^  ;he  vork  ta»  =ach  deUyed  by  bad  weather  and  the  high  stage 
of  w^tVr  rreTA  1:- J.  b:ii  v^  ci>=p*.ei«d  Apnl  14.  All  the  range  stakes  were  care- 
fcl'T  ".  x^ke*:  -:»,  re«e:  a-c  chA::.ced  where  neoMsary.  and  reiMiintetl.  The  old  uioonng 
ciiATi*  -"-rr*?  :oi:=d  by  =:«An5  o:'  :he  nia^w  »:  Xo*.  1.  *2.  a.  o.  d.  T.  9,  9^.  10,  11,  12,  12^, 
IX  :.".  l'\  IT.  ITf  •*•  —  -i-  ^..  i'«i  -24.  Tht*  obA'T;*  could  not  be  found  at  Nos.  4,  8, 
14  "A .  'i:-,  u',  AZvi  *>>.  ind  zrw  Vol:*  ^er^  se:  :a  the  rock  bottom, excepting  at  Nos.  4 
ac-.l  •.»?.  wh-?rv  A-vh  r*  "srorv  U5e\:.  Tbr*e  ncw  bcoy»  were  added  to  the  system,  nam- 
berv'i  I'-r.  I'  t.  *-■.:  *J4t.  '-e  :o:aI  nr.3:oer  cow  beine  ;K.  Dnring  the  season  bnoys 
were  :rv^;"-v.:ly  cirr.Ai  iWAv  by  r Alt*,  but  were  as  often  reset  by  a  rapids  pilot.  On 
Nover.  t'er  17  Ar.'i  1*  the  rarje  stakes  were  again  examiued  and  the  bnoys  were  taken 
np  and  *tt"»rt\:  lor  the  w-.nter. 

Tbr  b"oy*  have  :>rove\i  lo  l^  of  great  rslue  to  navigation.  The  cost  of  bnoyage 
for  the  se;Mk'a  of  i!?5>r.  iuclcding  prop^»rt;on  of  plant  charges,  snperinteDdence, and 
office  expels**,  was  f  l,r>07.1u. 

HAKBOR  AT  LAKE  CITT,   XIXXE50TA. 

The  top  of  the  breakwater  at  Lake  City  was  considerably  damaged  by  ice  in  the 
spring  oi  \<^.  Thorough  repairs  were  matle  in  August.  Cost  of  repairs,  including 
quota  of  ol^ce  expenses,  etc..  f  1.5*29.65. 

SNAG-BOAT  GENERAL  BARXARD. 

A  tuuall  allotment  wss  made  from  the  appropriation  for  ''Improving  Mississippi 
River  from  St.  Paul  to  Des  Moines  Kapids '  for  urgent  work.  Operations  are  given 
under  head  of'*  Oi>erating  snaji-boats  and  dredge-boats  on  Upper  Mississippi  River." 
Amount  expended,  including  quota  of  office  expenses,  $1,443.94. 

REPAIRS  OF  PLAXT. 

During  March  and  April.  1888,  tow-boat  fVry  and  steam-launches  Losiss and  SUiU. 
which  had  been  docked  at  Rock  Island  in  the  fall  of  18S7,  were  thoroughly  repaired 
and  p.nrtiallv  repainted  at  that  place.     In  August,  September,  and  October,  18cj8,  the 
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:AFasaax,  aa— -bepobt  of  majob  Mackenzie.      1745 

■* ,  ■       .  ■  ' 

hutgmwm  npaind  at  PreAOott,  yIz:  Nob.  3»  4,  5^  §.  9, 37|  38. 64,  77, 80, 

■M  9ft ;  Alap  qii«rt«r*lKMit  JTo.  17  and  steam-lwioh  .Boifitf.    At  WabaMUs 

■■■h  BentemlMMr.  October  and  November.  1888.  the  following  baiffea  were  thor- 

iCMiied,  Tia :  No:  1, 7. 20,  aJQL  66^  68,  71, 76,  85, 101  and  102 ;  also  bnUding- 

^  jw  iL  griw  hopper  JITow  49,  and  anmp-bimte  No$,  5  and  6.   Tow-boats  Aleri  and 

I  and  dredge  nmkn  zeeelved  partial  repairs.    At  La  Crosse,  in  September  and 

Vy  1888^  toe  ibUowing  baiges  were  thoroughly  repaired,  yic :  ^of .  8, 10, 11, 12, 

a 75^  97,  and  100,  and  damp-boats  No9.  1,  2, 3,  and  4.    Tow-boat  Fixwi  re- 
^  lepaiis  daring  the  season. 
^mt  cf  repaiis,  iwmidlng  oare  of  watchmen  and  qnota  of  snperintendenoe  and 
Epenses,  (9(^660mM). 

BUKVXTB  AND  OAUOX8. 

JaBiMry  and  Febrnaij,  1868,  a  party  in  charge  of  Mr.  C.  H.  Beuck,  inspector, 
IbnNigh  the  ioe  an  aoonrate  sorrej  of  the  river  bottom  at  Dack  Creek  and 
I  Chaiiia  of  the  Book  Island  Bapids.  A  fall  report  of  this  sarvej  may  be  found 
B^ort  of  the  Chief  of  Engineers,  1888,  page  1506. 
farty  in  my  personal  charge  was  employed  daring  May,  1888,  in  establishing 
k-mler  marks,  bench-marks^  eto.,  between  St.  Panl  and  the  mouth  of  Missoun 


Is  J 


'.    AjpnUminMy  report  on  this  work  may  befonnd  in  Beport  of  Chief  of  Engi- 
,  IflBGL  page  147a 

j^vii  16^  1888^  a  party  in  charge  of  Mr.  J.  C.  McElheme,  inspector,  took  the 
llie  purpose  of  making  a  survey  of  the  river  from  Fairport  to  Muscatine.   The 
k  was  oompleted  April  30  and  the  office  work  May  2b,    Hij^h  water  greatly 
^  the  woik,  the  banks  daring  the  latter  part  of  the  survey  bemg  under  water. 
ime  and  Joly,  1888^  a  surv^  in  charge  of  Mr.  W.  A.  Thompson,  superintendent, 
mads  <rf  the  greater  part  of  the  river  between  Bead's  Landing  and  Winona, 
mnch  interfSBirea  with  by  high  water. 

9  to  17, 1888,  an  examination  of  the  vicinity  of  the  head  of  Lake  Pepin  w.is 
and  between  October  ^  and  30, 1888,  of  a  portion  of  the  river  in  vicinity  of 


Mips  and  tracings  of  all  the  above-mentioned  surveys  have  been  comi^leted. 
Ganges  were  %ept  at  Hastings,  Bed  Wing,  Prairie  du  Chien,  and  Winona  during 
fts  year.    Gauge  records  were  also  obtained  from  the  Signal  Service  and  the  bridge- 
fcwptrs  at  St.  Aul,  Dubuque,  Bock  Island.  Keokuk,  Burlington^  Qaincy,  HannilMkl, 
■I  Lowdsiana.    These  reoords  liave  been  plotted. 

Amoant  expended  on  surveys  and  gauges  durinfi^  the  year,  including  the  surveyB 
■sie  in  Tleinity  of  Keithsburgh  and  between  Burlington  and  Montrose,  in  charge  uf 
Ik  M.  Meigs,  United  States  civil  engineer,  |12,0C8.28. 
Tscy  respectfhliy,  your  obedient  servant, 

C.  W.  Durham, 
A89iatant  Engineer, 
M^|.  Am  MAonarzix, 

CoffB  ^  BngiMerSf  U.  S,  A. 


bxpobt  ov  mb.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

KeokuJc,  lawa,  May  1, 1889. 

ILuoB :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
■nrvisioa,  between  Otter  Island  and  Nauvoo,  during  the  calendar  vear  ending  Do- 
«iber31.1888: 

shore  protections  on  island  395. 

September  19,  IdSti,  Mr.  S.  Edwards,  overseer,  with  the  steam-lanuch  Lucia  and 
brgiM,  began  the  work  of  extending  shore  protection  on  Island  ^95,  and  extended 
MBM  360  feet  down-stream.  This  work  was  finished  September  27, 18^.  October 
1^  1886^  72.93  cubic  yards  of  rock  were  used  in  patching  up  damage  caused  by  ice. 

repairs  of  dam  5-62  (vixen  CHX7TB). 

The  ioe  had  somewhat  looeened  the  crest  of  this  dam,  and  considerable  damage 
Isd  been  done  by  persons  digging  holes  to  haul  their  skiffs  throng^  The  dam  was 
hfelsd  vp  and  the  shore  protections  extended  and  repaired  where  necessary.    There 

ma  89 ^110 


-  ::     lysis  ov  engineers,  u.  s.  army. 

•     ■   .»  •..  rln*  viist  Mi«h«  and  Go  feet  to  tlio  wrst  m( 
•  .-•-  ^  . :  .i:''ir  'SJ,  and  the  licet  was  temporarily  la 

l?    '     >     I-'"   AND  'J -.".()   (SIKJKOKON). 

.  .    "     *^*.  •■;•-'  TLv/i  was  oiiiplovid  oil  this  work.     Dam  X 

•  ii.  • :.''  ;.  f  hiiviii;;  iiijun'd  tho  crest  of  the  dam,  an 

••.'•;  wu.<H  in  a  crilical  c<indition.    Tho  ^ap  iu  tl 

i-.^"-'.  rn'iu  its  conilitiou  iu  the  fall  of  1?5J?7.    It  ha 

.  „   ■  ..      •   :-« '.     Tlic  jiincricMj  «if  Dam  No.  I  with  thclll 

•".•<».  «"'i  the  dam  h^vch'd  up  with  rock  that  had  hat 

L  ..►■  n'st  per  euhic  yard  of  rock  towc«l  up  by  tt 

.  .     .       <i>H  .  a  i:n'at  «leal  of  this  labor  was  i»crformed  m  n 

. .  •    '  .:.  ■■•i  «":  lli»*  dam  i»rcviousIy. 


*  •  • 


v>    •:•■  l.ii:i.in<;t(»n  island  axi>  .SArKUWKiN's   bexi 


*  "  '.».•>»  %' '."  '»i"4«n  on  placr.>  were  the  shore  i>rotcctionb  had  sli 

..  ..^  i,.,.p   fi  irniit  td"  it  ;  also,  wliere  damage  had  been  done  b 
-..» «.  ^••■»  "i:.'M  r  7.  Hsff*. 

.11   ;•     •»:'Ti:v:i'ioN  nkau  head  or  island  31>*J. 

•  «^^  work  was  carried  on  for  the  protect  ion  of  a  bn^ak  iu  tl 

•  ..      ■•»    r  ^".Aud  opiHisite  iMM't  Madiscm.   The  water  was  very  nlioa 
.    i'Mi  sud  ::nder  diflicuhics.     About  TiO  leet  of  Bhore  protectio 

.X   •  1  %  *  .*'»  ^ou•;ht  at  Nauvt»o  in  «>prn  market,  at  C'2.Ti  cents  \h 
':':<:  was  bou.ijht  iu  same  way  at  Montrose.  Iowa,  at'JTan 

-.  -  .  "4  ^^  .is  l.iiil  i\\t  in  tlic  canal  for  tho  winter. 

.»    .  r  :  .•  •'.  t.uJnt>ivv  of  oOhr  crinufn^  aud  jtJant  ihitrij*. 


\  * 


'.'r::*!..  I'ol.'.-.  Tutal.  fi-t.         Tol.iIi'..^l 


.".i>-  t'a.ii'ft.        Cii.f.-1f\       /•.-■•••■/. 

.^   .           :..i. I"             7. :-o          :.ur«i;«            lit  ."jji! 

..     v%               !*  «         M'l  *>                 i   •!  1.2IU.J 

.•;•■•     !.'•  i.i»:*              1  'U  l.lu.Lf 

.      ,      2"".  24                 1  4»  3r',1.4 

^:.ti'            -■  1."'  \f&: 

-.V  ■             2:.«i'       ;:,  ..iM'.i            :.:s  n.icii 

-■ .  wiv.i  r:  vNT  an:>  >rpn:iNiKN;»i:N».i:  added. 

>:\1>2I.3 

TiSl.  S 

Zir^^.Z 

ts  T^'.^.  "► 

:!.;ni.6 

^2V 


\'  ...  *  .*.i.... 


M.  Mrni.s 


h 

,j  %  V       "*      .  ■    '-'     •.>*:.-:  A> :  rN.MNErn. 

A- 

.  \     !  .    ^    -."->  :  >    iNn.r.  "Fncr. 

.  .^  ....:.   r:  ;'••'  «'f  o;<'ra:ions  on  th« 

1'  '".*'».<.  ;....:»  i.^r.J  vcar  tadini;  Jane  30 

win.  "^• 

and  I' 
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8T.  PAUL  TO  rRSSCOTT. 

A  project  for  work  betwevu  St.  Paul  and  PreHCotty  uuder  an  allotment  of  $65,000, 
rm  ■abmitted  January  rH),  and  approved  January  2U,  l&^J.    The  fleet  having  been 

Ck  in  good  condition,  operations  were  corameuced  April  19,  18^,  at  Frenchinan*H 
r,  Jnat  below  St.  Paul,  and  continued  at  that  locality  until  Juno  11.    There  were 
icted,  or  materially  lengthened  and  raised,  tiO  wing-dams,  1^*300  linear  feet  of 
HDiog-wall  were  built,  and  1,7G5  linear  feet  uf  shore  protecticm.    Considenible 
was  also  done  at  Kaposia,  below  Niniuger,  and  ut  Kobiu8uu*8  Rocks.  The  dams 
Ltenaious  constructed  form  a  total  length  of  9/.{'i5  fe(.*t.  Amount  of  material  put 
sk,  12,969.08  cubic  yards;  brush,  31,:)20.9  cnbic  yards.    This  important  wurlr 
lalao  that  at  head  of  Lake  Pepin,  is  in  local  charge  of  Superintendent  J.  D.  Dusliaub 


HEAD  OF  LAKK  PEPIX. 

A  project  for  improvement  at  this  locality,  under  an  allolmeut  of  $65,000,  was 
■baitted  February  18,  and  approved  February  :M,  lrl89.  A  plant  has  been  got  ready, 
ad  considerable  material  purchased,  but  work  in  the  tield  has  not  commenced. 

read's  landing  to  fountain  city. 

A  project  for  work  umler  an  allotment  of  $50,000  was  submitted  February  4,  and 
improved  February  11, 1889.  The  work  will  be  done  under  contract  with  A.  J.  Whit- 
■qr  at  $1.30  per  cubic  yard  for  rock  and  50  cents  for  brush.  It  is  exi)eeted  that  the 
mtractor  will  begin  oi)erations  early  in  July. 


vicinity  of  WINONA  AND  OTIIKR  POINTS. 

Ab  allotment  of  $50,000  was  mode  for  operating  an  Uuiteil  States  plant  in  vicinity 
rfWiBona.  The  project  was  submitted  February  18,  and  approval  February  28, 1889. 
Oving  to  considerable  delay  experienced  in  getting  the  tow-boat  Alert  ready  for  serv- 
in,  operations  were  not  begun  until  May  28.  They  have  continued  with  good  prog- 
Four  dams  and  about  2(X)  lineal  feet  of  shore 


to  the  close  of  the  fiscal  year. 
pnKection  have  been  coDstriicted. 


VICINITY  OF   CKOOKKD   8LOUGII. 

An  allotment  of  $.'),000  was  made  for  raising  the  dam  in  Ifarper  plough  and  for  re- 
pairing, strengthening,  and  extending  tlie  hIiofu  ]>n)toctionH  in  Crooked  Slough.  A 
inject  was  submitted  Jauniiry  2H,  and  approv***!  Fi-brnary  5,  lr:'>9.  Operations  com- 
Moc«d  April  1  and  were  discontinned  May  9,  lf*^\K  The  ]»Iant  consiHted  of  steani- 
lUDch  Louiae^  one  quarter-boat,  and  eight  1jur<^es.  In  atldition  to  the  repairs  pro- 
JBCted,  &.0  Jiueal  feet  of  shore  protection  were  constructed.  Material  used:  Kock, 
\fi&7:i  cnbic  yards ;  brush,  G93.3  cubic  yards. 


BUOYS  ON  ROCK   ISLAND   RAPIDS. 


The  buoys  were  reset  March  24  to  28,  18j?9,  by  wteaui  launch  Lucia.  There  are  thirty- 
tktfte  buoys  in  the  system,  tweuty-eight  ot'  which  nn^  secured  by  bolta  and  chains  to 
tterock  lHdM>m  and  four  are  held  by  anchors.    All  the  range  stakes  were  carefully 


aamined  and  were  reset  and  changed  where  ncccssjiry. 


IMPROVEMENT  OF   ItOCK    ISLAND    RAPIDS. 

The  sum  of  |-tO,0(.K)  was  allotted  to  this  work,  a  iirojcet  for  which  was  submitted 
llarch6  and  approved  March  IG,  ItrS-^.  Drodg*;  No.  I  operated  from  May  1.")  to  Juno 
^  1889,  excavating  sand  from  the  chanuci  at  head  oi*  Canipboirs  Chain.  The  dredge 
vorked  night  and  day,  and  was  tended  hy  steam-launch  Lonine,  Amount  of  s.'iiid 
tmoved,  about  31,000  cubic  yards.  A  channel  about  3UU  feet  wide  and  2,000  feet 
Wog  baa  been  excavated  through  the  bar. 

A  steam  drill-boat  with  two  drills  was  put  at  work  May  17,  on  the  dangerous  patch 
•frock  in  mid-river  below  Campbell's  Chain.  The  rock  proved  to  be  very  hard  and 
ingress  therefore  slow.  Xearly  seven  hundred  holes,  of)  inches  deep,  were  drilled, 
mrged  with  dynamite,  and  exfdoded,  resultini:  in  the  breaking  up  of  about  4«>0  cu- 
kic  yards  of  rock.     The  drill-boat  is  still  at  work  on  the  same  ledge. 

Znin  8,  closiuj^tho  chute  of  Canipbeirn  Island,  was  connnenced  June  7.  Owing  to 
•BVeity  of  barges  and  insntlicient  capacity  of  tow-l>oat,  progress  has  been  slow, 
tee  ifaooaand  eight  hundred  and  eighty-two  and  eight-tenths  cubic  yards  of  rock 
lire  been  pnt  in  the  dam. 


'.'LZ      ••    r£l    rEHJ    l^  ESGIKEEBS,  U.  8.  ARMY. 
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''  \  -'i    .:  .1  .«  t.i-.^— '    iniDfi*  ftx  &IjMiDe2:t  of  |oO,000,  was  rabmitteA 

-i    I*  •  i--:.u.-7  :'_  Ir-'i'     Tilt-  vork  i*  l«eing  pezfomied  nnder 

:••-    i.~  f .  ~i'i  ivr- ."LMc  Tiiirc  ior  zxvk  aod  40  cents  perenbio 

•  '..  ■-•:?>    -■•:iiui':i;^-L  .' i:ik  :i^  lsg£<.    Abont  l.riOO  lineal  feet  of 


•  •  •»  .  •  .  .         '  i^^—       4". 


1. 


'.r-.     ..  :  .   1   . 


rsiFtrtG. 


^     -    :.:i ;>•'.:   hi    ^otait^i  c*f  fGO.M),  was  submitted 

:—-.  .      :— ■-'      CiiiTZTirt  3i»r  ibe  work  was  made  with 

w'..  .>mt  7-.i.i.  hi»d  4.'  nxT^  per  cnbic  y»id  forbrnih. 

:--iixs-utc*k:-j:  ZLA;c-r.&l  Laving  been  already  col- 


\ « 


I  '-  .  ••M 


_  •..      UN 


:\dr.:i  T:«X'>ii    :ttt">:-  txskt^'Kjlet  chax^tkls. 

.<  -  :•:  I'lu:^.:  v  tt^  n.zji'yfiii.  Crepcnin^;  the  channels  afe 
>•  i  :.h-«*.k.  ^.•'•L  >'<^i..;f  vK^  obiaiiiC'd.  This  work  is  done 
•    ■•     .*..-:•..  "».••  .1  3'r..'t«::  tct^rliicd  Frbmary  18  and  ap- 


.  .•:-•,.■  •:.  -K  -^  r  :  -:   :..;*..:  ", .  ";.»-:»  ^:  .•.^:  fcirc  s«i^zir  siua'I  repairs  to  dredge 


^  k-    :  k'.     :  «  W'  r  b  .r  «'•:  ii-f  %«ar  at  head  of  Campbell't 

*--.:■•    -  i.  :*  t  A :  1  i- il  M.  L*c*-*Chain  rock  patches  was 

r  •  «•:  r:       I.  fc-.-lv-v.  T  jT*"^**  trsaVi'.&hcd  ffom  Hampton  to 


^  .  - 


•  ■    ^ 


.'-•_  ti:  s«;r"«  lz.' 


C.  W.  Durham. 
Auittant  Engineir. 


^  •  ■  ■ 


■-.*  :.  ■ 


•.  .     V     'vs..?      ,>.7F:     >lAli:*  CIVIL  KSGDCKER. 

;>:te:'  matts  Hnginekr  Office, 

S-.-ci  i#;sad.  III.  Jmlg  1,  1689. 

:  :  -  ,  :\  5^  :.:  i  •  r-/.  :v..:  at/  wpon  of  operations  on  the  v»- 
;-  :  r  ::.  :•.  vtiiiitJ:  c:'  M;M».«fes::'?:  Kiver  In^tween  Minneapolis 
:  r  :    -.  -'. .  j-  1 1^:     f:l:e  fisM^l'  jear  ending  Jnne  30,  1889. 


\ : , :  M  T Y  -.T  y  >. :  m  vi^ :s .  n . 


A  ;  r-       *.  •  :  .'.  ■  :k    •-.  \ .  .'    : .     :  V^  r:  M.v '.  >•'"  '^  a*  sulmiiUHl  February  4  and  ap- 
pr"  \  .-d  1\ '  '  :  j:  .  11.  1  :•-;* .     A u ' ..  . ^ :  ■.:  er.:  o f  i^v*«. •. lO  w  a«  ma«le  for  the  work  and  the 


II)  Irr.jriii.  l).n:i  7.  u  w::  .;.,•  j:-^  iVviii  S  :::;:':.>  Ul.i*  .1.  wa»  commenced  June  13  and  is 
now  u*jkT\  c.vT'pIr:ra.  Avto^x"  iiiJTo  .r,::.^'.::-:  yx  i::.iiorial  placed  in  work :  Rock, 
17.r>»^'  c'i)»ii"  vur.l';:  l»r'.%^-..  ii.:^-*.*  cr.l»:i*  y.ir.U. 


viciNirv  OF  roNTv'^o^ro. 


The  ifrnjr.;t  for  this  work,  ootnprisin;:  the  em  ploy  mo  a  T  of  a  Government  plant  nnder 
au  allotment  otioO.iKH?,  wa-*  submitted  February  It?  and  approved  Febmuy  28,  1880. 
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April  19, 1880,  dredge  No.  1  was  pnt  at  work  removiDg  anags  and  etompa  from  the 

anoie  of  Dallaa  Island,  which  it  was  proposed  to  protect.    On  April  $&  the  shore 

ion  on  Dallas  Island  was  commenced,  and  completed  Jane  7.    It  is  7,260  feet 

^th,  and  there  were  nsed  in  its  constr action  11,2S3  cnhio  yards  rock,  8,028  onhio 

»raah|  6,666  cubic  yards  gravel.    Between  Jane  8  and  the  end  of  the  month 

lerable  progress  was  made  on  wing-dams  11,  12,  and  13  (sheet  61). 

DREDGING  TEMPOBART  CHANNELS. 

From  M»y  11  to  18, 1889,  dredge  Phijmix  was  employed  in  making  a  cnt  through 
[fntoosao  Bar.    On  May  20  she  &ffan  work  on  bar  opposite  head  of  Dallas  Island 
:lid  contiiiaed  at  that  x>oint  until  Jane  14,  when  slie  was  taken  north  by  tow-boat 
Htke,    The  work  at  head  of  Dallas  Island  gave  satisfactory  resalts. 

CONSTRUCTION  AND  REPAIRS  OP  PLANT. 

Repairs  were  made  to  mostof  tbe  barges  of  plant  4  and  also  to  quarter-boats  45  and 
46  sod  drill- boat  'M.  Some  of  the  barges  were  in  snch  bad  condition  as  to  require  re- 
-iiiMing.  There  have  been  added  to  the  plant,  the  same  being  conBtructed  by  the 
QsTemment  at  the  canal,  1  fuel  scow,  1  pile-drivor,  1  steam  drill-boat,  1  magazine 
MOW,  and  1  powder-boat.  Three  sU'am- launches  are  now  under  construction,  1  with 
Meel  hull,  at  Jeiren«onville,  lud.,  and  2  with  wooden  hulls  at  the  canal.  These  are 
searly  ready  for  service. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 

Maj.  A.  Mackenzie, 

Carps  of  EngineerSy  V.  8,  A, 


letter  of  the  seceetaey  of  wab. 

War  Department, 
Vfaskington  Citff,  February  2, 1889. 

The  Secretary  of  War  has  the  honor  to  transmit  herewith  to  tbo 
Hoase  of  Representatives,  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  August  11, 1888,  a  letter  of  the  31st  ultimo  from 
the  Chief  of  Engineers  submitting  a  copy  of  the  report  of  tbo  Board  of 
Engineer  Officers  constituted  to  make  an  examination  and  survey  of  tbo 
present  channel  of  the  Mississippi  lliver  at  the  Eock  Island  Eapids, 
with  the  view  of  determining  tlie  best  and  most  economical  mode  of 
tecariug  a  safer  channel  of  greater  width  and  depth,  sufficient  to  meet 
the  necessities  of  the  commerce  and  navigation  of  the  river,  either  by 
the  coDStrnction  of  a  canal  around  the  rapids  on  the  Illinois  side  of  the 
river  or  by  widening  and  deepening  the  present  channel. 

It  apiiears  that  the  Board  is  adverse  to  the  construction  of  a  lateral 
caoal  at  this  time,  but  is  of  opinion  that  the  existing  navigable  chan- 
lelof  Rock  Island  ilai)ids  should  be  improved  to  such  an  extent  as  to 
ftake  the  passage  over  them  a«  reasonably  safe  by  night  or  day  as  the 
•atnral  conditions  permit. 

The  conclusions  of  the  Board  in  this  matter  are  concurred  in  by  the 
Dei>artineiit. 

Wm.  C.  Endicott, 

/Secretary  of  War, 

Tbe  Speaker  of  the  House  of  Representatives. 


[ 
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LETTER  OF  THE  CUIEF  OF  ENGINEERS. 

Office  of  the  CniF^  of  Exgixeers, 

United  States  Army, 
Washington^  I).  C,  January  31, 18&L 

Sir  :  I  have  the  honor  to  submit  herewith  a  copy  of  the  report  of  tl 
r.o.inl  <»f  Eii;:ineerOrticerseoiistitiited  by  your  direction,  in  compliant 
with  ihereiiuiivmeiits  of  the  riverand  harhoract  of  Angiist  11, 1888, 
niak('  an  examination  and  survey  of  the  present  ehannel  of  the  Missi 
sippi  Kivorat  the  Kot-k  Ishind  Hapids,  with  the  view  of  determining  tl 
lu'st  and  most  economieal  mode  of  securing  a  safer  channel  of  greati 
width  and  depth,  ^^nllicient  to  meet  the  necessities  of  the  commerce  an 
n.ivi-^Mtion  of  tlie  river,  I'ither  by  the  construction  of  a  canal  aroniid  tb 
rapitis  on  the  Illinois  siile  of  the  river  or  by  widening  and  deeiJeiiin/ 
thi-  present  channel. 

A  iier  a  full  and  careful  consideration  of  the  subject  the  Boanl  isof  tbc 
opinion  that  the  most  direct  and  feasible  route,  comin*:  within  tbe  in- 
strmtions,  for  a  canal  from  the  head  of  the  rapids  to  the  upper  partof 
.Moliue,  is  in  tlse  river  alon^  the  Illinois  shore.  The  location  for  sndi 
a  i-an.il  is  showMi  on  the  map  accompanying  the  report,  and  herevitli 
alsi*  nansmirtid.  It  would  be  about  lOi  miles  long  and  formed,  as!n 
the  i',\se  of  the  IVs  Moines  Canal,  by  embankment  in  the  river,  witlia 
w:ii;h  of  from  -ihi  to  ooofeet,  and  depth  at  low  water  iucreasinjr  from  6 
10  IJ  iVer,  havinj:  two  locks  80  feet  wide  and  325  feet  long.  It  will  be 
obse:\od  that  the  iustrui-lit»ns  of  the  Board  do  not  include  a  consitlera- 
xuK\  ot  the  Iowa  side  of  the  river. 

ri:e  Ie:ij::h  oi't^e  lapids.  from  Kapids  City  to  the  Rock  Island  Eailroad 
rM:.l,;:^\  is  .11*01:1  l.»>  niih's.  but  between  Kock  Island  and  the  Illinois  shore 
a:  i\w  !:.ubor  of  3loline  anil  poi»l  of  the  Moline  Water  Power  Compauy 
tl'.e  *\«'u;;::oi;s  an-  siioh  as  to  ]>rohibit  the  extension  of  the  canal  along 
[l:e  w.i;rv  tVoiit  of  Mi::ne,  and  it  lueonies  necessary,  therefore,  to  make 
i\\i»  •.  lii  pcTule:.:  cnials.  loiinoetoil  by  a  section  of  the  river,  in  order  tc 
i\»- ■.•■•;:  o  iMV'.ca:ii":i  lo  ilie  foot  of  the  rapids. 

I ';^'  ::u«s:  *!::\i :  a::d  UMsibh^  route  for  this  part  of  the  improvemeni 
w^^'.-.M  >o  *io\M.  :!:i  o;'.r>iile  of  IJnrk  and  Benham  islands.  It  would iM 
..;.-::  .*'  ;v:\s  :.••;:  .i:id  liavo  a  witlth  of  from  1*00  to300  feet,  with  ow 
,r  *i  :  *'^^  >\n  i^^i*  "vvks.  ilio  I  :\  or  i-h;Mnu-l  connecting  the  twocaiialsheiiij 
*•*  V  ■  \  m:  ;.» (•  :ii :  ,v  \o\\  w;iter.  This  connecting  channel  would  oiiei 
:  ;.^  :l'tw,'. -^  i*,-.v:;i]  rf  t:;e  liver  and  permit  either  canal  to  be  nsw 
■  A-.i  tu  :  r.ov.'x  ..  :i.e  t'.].!  I".  ai:d  atVonl  easv  entrance  to  the  harl>or  o 

rio  UK.\\  I .  >;  o!  ::  v^  wl.ive  o(  this  improvement  from  the  head  to  tb 
.1^.  i«(  r.:*  :..;  ^N  '.s  pl.uiii  b\  ilse  l>oaid  at  about  $4,(K)0,0(K). 

r^.;:  f  'i\\:  ;:  :..i^;:j:1  :  j';.;v::iab!o,  at  a  moderate  cost,  to  obviate  man; 
o!  ;'.  r  il  ::a  :.:i's  «  \-.s;;:\u  -n  :lie  navi:;ration  of  the  rapids,  especially  t 
tx!:»*o{  :\\K'\\\  \\.\\:.:.\\\i'  ,\'  :i:c^:.  tlic  luurd  presents  fortius  ])uri)osei 
p'.r*  u'\\*:v!;u  ::iiid  bx  il.t*  i  i:i;iiit'i  r  oslieor  in  local  charge  at  this  place 
Ml  u  ::•.  li  ',!ir  *ii's;:od  ;:r:«:o\  *  :r.o:i:  is  to  be  attained  by  guide-piers,  wit 
1  ::'  >  .r.Ni  \\  w  bi .u  o::s  a::.u  ].cy\,  in  suiVuiont  number  and  so  located  a 
s*  sr;\^*  ;\s  i:r.-..;i*s  :o  :»:'.o:s  ,\[  u:^:;i :  :nul  in  addition,  to  excavate  an« 
!\ 'j^.'xo  ;I-.o  i»\\a:  \  ii'.vMis  po'.iirs  so  as  to  widen  and  straighten  tb 
ii'jv'ul  ,j;  iho  t:.'0:xt'd  ]\ri:s  of  :lie  iMpiils,  to  jiive  longer  straigb 
u-u'.rs.  ,'.lso  to  vioi  |vu  ii;e  ih.uu'.rl  where  necessary;  to  build  dam 
\Ou*i\*  ir»;-.'.Mrd  to  oijiial:  c  ilio  s]i»}m\  ar.d  to  remove  by  dredging  th 
)»\\si*;ii  .w**nnuil.iuov.s  of  sand  and  uravii  whirh  interfere  with  navigt 

lUMK 
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k  Mtimated  that  tbe  probable  cost  of  such  work  would  be  #330.000. 
Board,  after  earefiil  examination  of  these  two  methods  of  im- 
it|  ia  adverae  to  the  oonatmction  of  a  lateral  canal  at  this  time, 
^  it  not  regarded  as  indispensable  to  meet  the  present  wants  of 
U  and  is  of  opinion  that  the  existing  navigable  channel  ofBock 
Bspids  should  be  improved  to  such  an  extent  as  to  make  the 
over  them  as  reasonably  safe  by  night  or  day  as  the  natural 
permit^  the  depth  to  be  limited  to  4  feet  at  low  water. 
hM^ve  plan,  which  is  recommended  by  the  Board  to  accomplish 
iinD  fiindsh  the  relief  immediately  called  for  in  the  interests  of 
\,  and  would  also  form  part  of  any  more  extended  project  for 
and  deepening  the  channel  if  adopted  in  future ;  but  when 
iiaprovement  of  the  Mississippi  Biver  now  in  progress  furnishes  a 
~  of  6  feet  at  low  water  at  all  points  below  Bock  Island  Bapids,  in 
inpinion  of  the  Board,  the  construction  of  canals,  as  above  described, 
I  provide^  at  less  cost  and  in  a  more  desirable  manner  than  a  further 
ivement  of  the  rapids,  the  additional  2  feet  of  depth  that  may  then 
fiequired  for  navigation. 
IlUly  concur  in  the  views  and  conclusions  of  the  Board. 
Yeiy  respectfully,  your  obedient  servant, 

Thos.  Lingoln  Casey, 
Brig.  Oen.,  Chief  of  JEngineen. 
Hon.  Wk.  G.  Bndicott, 

Seeretary  of  War. 


XPORT  OF  A  BOABD  OF  ENGINEERS  FOB  THE  FUBTHEB  IMPBOVE- 
XXHT  OF  NAVIGATION  AT  THE  BOCK  ISLAND  BAPIDS  OF  THE  MIS- 
8I8SIPFI  BFVEB. 

United  States  Engineeb  Office, 

Rock  lalandj  lll^  January  16, 1889. 

GSNISBAL :  The  Board  of  Engineer  Officers  constituted  by  Special 
rdera,  No.  59,  Beadquarters  Corps  of  Engineers,  U.  S.  Army,  Octo- 
sr  29, 1888,  ^<to  prepare  and  submit  a  project  for  the  improvement  of 
ivigation  at  Bock  Island  Bapids,  Mississippi  Biver,  either  by  widen- 
g  and  deepening  the  present  channel  through  the  rapids  or  by  a  canal 
oand  the  rapids  on  tbe  Illinois  side  of  said  river,"  met  at  Bock  Island, 
1^  on  November  21  and  22, 1888.  At  this  session  the  maps  and  rec- 
Aiof  the  United  States  engineer  office  at  Rock  Island  were  examined, 
personal  inspection  of  tbe  rapids  was  made  in  company  with  skill- 
il  pilots  and  navigators,  interviews  were  had  with  a  number  of  parties 
ileiested  in  the  navigation  of  Mississippi  River,  and  a  hearing  was 
iren  to  the  representatives  of  the  Business  Men's  Association  of  Moline. 
heB<»Mrd  adjourned  on  November  22, 1888,  to  give  time  for  the  com- 
letion  of  the  surveys  of  certain  portions  of  the  rapids,  the  plotting  of 
HatMj  and  the  preparation  of  the  estimates  called  for  by  the  act  of  Con- 
reea*  A  subsequent  meeting  was  held  at  Rock  Island,  III.,  on  January 
L1889. 

Maving  considered  all  the  available  facts  bearing  upon  tlie  questions 
reamted,  the  Board  has  the  honor  to  present  the  following  report: 
The  instructions  of  the  Board  are  found  in  the  act  of  Congress  ap- 
roved  August  11, 1888,  as  follows: 

And  inaamnch  as  the  present  cbannel  of  tho  Mississippi  River  at  the  Uocli  I>»lnnil 
ipida  is  aaid  to  be  of  insnfflcient  width  and  depth,  and  dangerous  to  the  uavigati<»n 
Mkid  rlTer,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  caaae  an  ex- 
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AmiDAtion  and  furvey  to  be  made  at  said  rapids,  with  the  view  of  determinisf  fl 
liMt  and  most  economical  mode  of  Mcarinj*  a  safer  channel  of  greater  width  and  defti 
M:ftii::rLt  to  meet  the  neces«itir«  of  the  coaimeree  and  navifration  of  tbe  river,  citti 
hy  xi.v  construction  of  a  canal  aroand  Kkid  rapid?  on  the  Illinois  side  of  said  livB 
:r<':n  t*.t-  head  of  the  rapids  near  R.^T«id«  City,  lil..  on  the  most  direct  and  feirik 
T'".iv  :••  ihi*  n:a:n  rivrr.  at  the  foot  of  sa:d  rapz^ij^.  or  by  wideninf^  and  deepening fl 
:rrM-'.::  iba!:ii>!  of  ibt*  r:ver  at  said  rapli*.^  And  the  ^^ecretary  of  War  shall  cansft 
^  :-•::  t  f  «^id  examination  ar.d  ».irv<^y  to  be  matie  to  Congress  at  its  neit  wtmAor. 
',',:■  :).K  T  with  pian-i  and  e^timai'-i  of  tbe  probable  cost  for  the  construction  uf  sa« 
.•..  'C  :'«T  ihe  TiMlrnim:  ai:d  i^v^in-cing  of  the  present  navigable  channel  ofti 
• : :  .•-.■:.  wi:!,  s-:i  h  p]:iii<  aTi'i  iM:mate<.  »hall  snhmit  his  opinion  as  to  the  best  an 
^'  I V  '*..^i:::ic.i:  p!a:i  of  i.upriivir.i;  the  river  at  said  rapids  in  the  interest  of  the  con 
-  j'.ui  !.av-j;.ti;i>nof  tbe  rivt-r.  A:id  for  the  pnrpose  of  such  examinations!] 
%'  -^ .  xi  m',u\i  of  il.f  aliove  apTi7t>pr:aTii»n  of  six  hundred  thouiinnd  dollars  as  ma 
^-^.•7.    .*  Lrrt- iiv  a-i!hi'r..'i  I  to  U*  t-xpende«].  not  to  excet:d  fifteen  tbousan 


i  .1 .  -• . .  •  ■  • 


i^ ..  ''  .•'><>».    A  f;::al  re|iort  on  tbis  improvetneiit,  incliidiiig  a  liistor. 
:  : .  I  \^   :k.  .;:^;vars  in  iho  KeiK>ri  of  tbe  Chief  of  Engineers  for  188C 


.  :  .i-.::.i:  io::J!:io:!  ofilie  nijiiils.  and  the  reasons  leading  to  th< 

..  V :  :::i'  p'.an  vi  ::r.i»r\n':n^  the  oiH»n  ehanuel  by  the  making o 

^  '     v  .:^'.:  :\.c  o>>:r:u::ve  rhains.  givinga  channel  2lH)  feet  wide  witl 

k  ';x :  .i:  '.oNv  watt-r.  ixw  given  in  the  following  extracts  from  i 

::   :vV»  l»y  I  ai»\    n.»w  Lieut.  Col.^  l\  L\  Ilains,  Coqw  ol 
•  ■     -    •  ^»  _  -  -  _  _   • - 


.  N,  v  :    u^:  S:a:es  A::ny  : 


.    *  •  :  .      .  .    .  \       a, 

s      •.;.■..■ 


*  ^ 


^  V 


'i:*^  •  ..:  :i  !HV?>t  iitiir  the  lowerend  of  Rock  IkIidiI, 

« :  :.^  .i  }H.  ;.i  !  far  :  be  lower  iMid  of  tin*  town  of  Lb 

..:'...  ■.::'.  >  <:  :ir*-  i.iMaiuf  roiisists  of  :i  ba^lM^ 

.:  .  •."•iv**   IT."*  ti»--p  :'".rri»iis  1»y  tlu'  b»n<;-conlinned 

.:.  "k^A*   ! «;  ;i  ■•:•;;  :1j''  I'otTiuii.     TIiIh  rork  cr«H8  cwt 

.'.  *:r.ii  :  i**:  mi  tbJn  !av«T*».     Thi'  b)w»'rstrat» 

".  i' '.'.  r.   .i.\\  o:  x\:A*.Tt'U\  ibickm^sj— from  4  incbM 

.-    ..  ■   ■.  :  .•crK'X'.JkriZi"  rrratic  UiwIiUts  tjfjjranitvto 

-.,    :     ■.  ^.  ■'..'  ::.»:  jT^M'at  >«*rioiis  lOistrnctioiiH.  but  in 

.  :  i:V'  r  >-'r\r  a**  ^r.iilf-inarkx  lor  pilot**,  who 

.-.  ■ ;  ■.:  ...  V  ■.■;.:iT.  ii!i\'*>  rrplaroil  by  other  ei|uslly 

\  J  .■  -.J  V  ■  rapiils  lor^isls  in  ['assiu^  «vertli* 

\         . .  -  'K'v'H-r  IT  S:::;:h*!»  Chain.  Sycamore,  St. 

^.  ;. 'Vir  •h-::.*.     At  tin*.***- places  the  n>ckj 

...     ^   .  ■  •      "i^o  a  b.'tr.  tbe  projerrinjj  |N)intH  some 

.  .•  •  .irr.nr.  lo:: ■.:•»!«  cbauDfl  betwi4»n  them 

V  .  .:  -Ox  ky  ".•ari  III  irtly  across  the  river.    Be 

»•  :  ro  li  "rdr."  e,  is  a  wide  ami  navifxabl* 

^       .:   ■.■..i\  c-i'e  the  I'pper  Mississippi,  and  a 

^  ■     .*.',%*:: ;',::  on  the  chains. 

-.  -,      *:.iV.veo:*  a  little  nmre  than  14  milef 

w  •  *:  s:.i»»  >.  iho  obstructiil  jMMtion  co^ 


■  *  *      »  . 


p-.srin^  the  winter,  a 


.  "      ■    :  :'..••  whub'tinio  is  rcndere 

.*  ;  ,  ■*...:.•: '^•:!M^t;:!ii-.H  impiissahlefo 

.-  '   :          V.  .•'!  r  \* as  lower  than. ha 

.      s  -         •  :  S^■;^T^':Jl^o^  '2. 

-    -  :  ■ -' :i':"  uMii'.     At  Li' Clair 

".H '.mw.     Kfluw  tho  rai 
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-J  lirer  is  wider  than  on  them,  as  may  be  seen  from  the  map.  A  line  of  levels, 
i  thahead  to  the  foot  of  the  rapids,  shows  a  fall  of  21.46  feet  in  a  distance  of  about 
In,  or  an  average  f^ll  of  1.53  feet  per  mile  in  low  water. 
» gieatest  fisdl  is  on  Moline  and  Sycamore  chains. 
^  area  of  a  crosa-section  at  the  head  of  the  rapids,  where  the  river  is  only  1,650 
[wide,  is  30,^220  square  feet ;  at  a  point  near  Sycamore  Chain,  12,403  square  feet ; 
"'*'     Chain,  6,8SK)  square  feet. 


9nt 

ion, ^. ,  ^ r , „ .. — 

plans  have  l>een  proposed  in  a  general  way  for  overcoming  the  difficulties. 

liilbave  already  remarked,  I  think  that  the  time  has  not  yet  come  when  a  canal 
IMceuary  in  order  to  overcome  the  difficulties  of  navigation  on  the  rapids,  nor -is  it 
jlealt  to  see  that  even  a  canal  improvement  would  fail  to  confer  all  the  benefit  on 
pneTce  that  a  perfect  improvement  of  the  river  itself  would. 

[J  kafe  eon  versed  with  a  number  of  persons  interested  in  the  navigation  of  the  Up- 
prMimssippi,  and  they  all  admit  that  4  feet  of  water  on  the  rapids  is  all  that  is  re- 
jUl;  in  fact,  in  low  stages,  boats  can  not  carry  more  than  from  3  to  4  feet  above 
Nbflow,  and  hence  more  than  4  feet  on  the  rapids  is  unnecessary.  As  this  depth 
bbehad  more  economically  and  quickly  by  the  plan  of  improving  the  channel  than 
hisy  other  way,  and  moreover,  as  it  gives  all  the  facilities  that  the  present  com- 
mn  demands,  I  am  of  the  opinion  that  this  is  the  plan  that  should  be  adopted. 
If^  however,  at  any  future  time  the  navigation  of  the  river  should  be  improved  so 
ito  produce  more  than  4  feet  above  and  below  the  rapids  in  low  water,  and  conse- 

Stly  to  require  moro  than  4  feet  on  the  rapids,  I  would  recommend  the  adoption 
.  jne  other  plan,  as  the  amouut  of  excavation  in  that  case  (supposing  the  river  was 
^Ted  so  aa  to  secure  6  foet)  would  probably  be  so  great  as  to  render  its  cost  far 
Mntban  the  construction  of  a  canal. 

fiat  let  me  add  that,  whatever  may  be  the  ultimate  demands  of  commerce  or  the 
kimate  plan  that  may  be  adopted  to  satisfy  those  demands,  this  improvement  will 
JM  wise  be  thrown  away.  It  will  always  be  uhcTuI  and  should,  in  my  opinion,  be 
Hie,  even  though  a  canal  were  to  be  built  to-morrow. 

rbere  are  many  boats  navigating  the  Upper  MiHsis8ii)pi  that  never  require  moro 
ui4  feet,  and  for  such  this  improvomoiit  will  at  all  tiiiios  be  ample;  besides  it  is 
(bable  that  when  more  than  4  f(>ot  has  been  obtained  in  low  water  on  the  bars 
ive  and  below  tbe  rapids  the  commerce  uf  this  river  will  be  beyond  the  capacity 
my  one  canal  to  accommodate. 

here  are  many  advantages  connected  with  the  channel  improvement  that  do  not 
It  in  connection  with  other  ])lai).%  and  thetu^  in  list  all  have  weight  in  deciding  this 
4tion. 

f  will  be  free.  It  will  not  rerinire  an  annual  appropriation  from  the  General  Gov- 
ment  to  kcc]>  it  in  repair,  and  when  conipleteil  will  be  permanent. 
t  will  not  interfere  with  a  canal  improvement  in  case  that  it  should  at  some  fnt- 
tinie  become  advisable  ornecesHary  ;  and,  moreover,  the  benefits  arising  from  this 
Q  will  be  felt  as  the  work  progresses.  Every  patch  of  rock  removed  is  that  much 
•efit  to  navigation,  whereas  a  canal  improvement  can  be  of  no  benefit  until  com- 
ted. 

lie  latter,  however,  has  one  advantage,  viz,  in  affording  safe  navigation  in  the 
kett  and  stormiest  nights. 

?be  principal  objection  urged  against  the  application  of  the  channel  improvement 
tbe>ie  rapids  is  without  substantial  foundation. 

it  is  feared  that  by  deepening  the  channel  to  4  feet  in  low  water  and  widening  it 
ViO  feet  will  increase  the  capacity  of  the  water-way  to  such  an  extent  as  to  draw 
from  the  pools  above  such  an  amount  of  water  as  to  develop  now  dangers  where 
■^heretofore  did  not  exist.  But  by  a  careful  examination  one  can  scarcely  fail  to 
:  that  this  objection  is  groundless. 

•  •••••• 

)<!>]ieving  that  the  plan  of  improving  the  natnral  channel  of  the  river  is  the  one 
U  iihonld,  at  the  present  time,  be  carried  out  at  these  rapids,  and  also  that  the 
icticability  of  getting  4  feet  water  in  the  h^west  stages  for  a  channel  200  feet  in 
dth  is  beyond  question,  I  desired  to  have  my  views  strengthened  if  they  were  cor- 
1.  or  their  fallacy  demonstrated  if  not ;  for  this  purpose  1  reqnesti'dthat  a  board  be 
ivene^l  consisting  of  civil  engineers  in  the  Government  service  for  the  purpose  of 
isidering  some  ot  the  proposed  plans  of  improvement. 
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The  ri-jMirt  cif  the  Ii«iard  referred  to  is  as  fLiliOTs: 

Tin-  Doanl  met  in  iiiir«naiice  to  the  aliore  (.rc*-r.  ki/C  IkT^z  :-ir^f  :!>  inrcit 
tlin  advHrita^pM  ai]il  «!wBi!vantaj^»8  of  theTarion*T.lar:»:r:>:«^:  :'r  rb^viunroT 
of  IIh«  Kork  Inlaiiil  KapiiU.  rot'oiumend  iL«-  U»'.\ow:z.z:  '     "     -    ••  i 

(I)  That  the  prcM-nt  stoain-hoai  cbariDd  l*  tn^rct^i.  M<i:A-.aT; -2.  to  a  niin 
\\iillh  i»r  'J(H»  fri't  and  a  iiavij^aMe  litpib  of  4  f#^T.  ai  Ti-  :.-^  ::*  :.;.«•  wjter,  wli 
wMiirwhat  ^'n»alrr  than  the  ruling  ilv]»\h  m  iht  r>fr  rcr.!  ii-!  *-.r:ih  of  thei 
«!iiriii>:  I  hat  mmixoii. 

Ihin  ivionmifiMlation  is  iiia<lf  iu  vie^rof  tLe  ecoLf-u-icil  tie.-::  n  «•?  the  wor 
iho  proM'iit  ilniiniiilH  of  rttniiiKTCf. 

Sho:ii»l  thi»  uliiiiiatr  iuft-rt-Mtfl  rif  cniufiitTce  demand  a  grfjtrr  drr.;Ti  rhan  4  ff 

'{  w*".'.M  111  I  .iM'  a  jjri'atir  ilcpth  toiiM  W  ohtaiiie«l  al-ovr  a",  i  '.»•  "ow-  i:;.,i»i  rajiul 

•    »••  »'!  .IV  ::M!r|iiMuh  !it  oaiial  ami  lotlis  witUoui  dani*  w..r.:d  iL^.:  lir:.!  promote 

/..:'.  *'.  -.Vi*  itrai'hcalilc  n-snlt  of  siirh  a  plan  iM-iiijr  Wvi..-  d  r.a«^*-'t.;i. 

.'     ',  :  ^.  :  '.-.I  t  \(-:n  aioil  inatrriul  be  so  drj»i»Mt.-ii Ui  th»r  rivrr-l  »■  1  a*  in  i'h**ck  • 

'^  »•  .;  .  .■!:;'::o  ibr  vuluiiu'  of  irattT  a«  far  as  pra-  .icab'.r  :.-  ?h?-  i:. -.v  I'haiii 

*     *.    *t  . .  t\  T  ilaius  Im"  iimmI  in  carrying  nu  \\f  wnrk.  Mjort-  i';i:i:r»ilark,  hon 

»    V        .   -. •  .".  ^  A.nv^'»»'ll'>»  «"hain8. 

*  •  ••■     ■..■.■»•■    :.:"."»nuntion  vrv  van  obtain  ihuy  ran  b-  ]«iit  in  by  tbo  Isl  of  Se] 
V      -  ■ .    »      X.  . :  ;.««  wairr  In'^^iiinin^  almiit  ihi*  linic.  Ieav:njr  at  loa^t  three  1 

^ -•     *^    .-.  '.-tk  '.-c  out  the  iiiatorial;  bnt.  as  tbt*  wurk  is  to  bo  fb.)nt^  by  coul 

H    «.  »      .     .   '.  :>!  .'.  *  may  b«»  b'!>.  to  a  ^rcat  cxtfut.  t»  the  contractor. 

..  »  .rk  >;'onbl  n«il  bo  (Mitervtl  n|ion  until  au  a]>]iropriatioD  be 
'  '  '  *   *       -•  » .       >  i*'!-.niateii  ri^st,  oxpiTienre  liavin^  vhowu  that  Mnall  con.<ec 
•.     >*    •   •    ■  - «    .    «  ..li  (.iM^!*  an^nii'nt  the  ultimate  ex{iense  Wyouil  all  rcasoi 

:  '.  >  .:j.:.i;'.\  1  brown  away  iu  uiere  preparat ion. 

'  <  .'.  \  t  :i  I  :;i  \\hir]i  ban  been  proposi'il  by  uicius  of  livks  and 

»..'.     .'^^'.b'ie.     It  wonlil  en*ct  an  obstruction  permanent  thn 
.  n  %« J..  .  '.-^h  and  onliuary  8ta«;os  no  biudrauoe  to  navigation 


v^  •  *  M.. 


\       N     V 


\       V,' 


;;,  :.  tMviciUiiijr  the  rapids  before  improvement,  b 
\.\'  :  ..:  limes  of  hifrh  water,  to  follow  a  narrow 
...r.  ^ttvtis  at  all  times,  impossible  during;  time 
.,',  c  *l.;nns:  low  water  for  the  lightest  tlraii^iit  b 
*>  ^».:\  :.\Kiu  oviT  in  small  pieces;  accidents  were 
^.  ; ..;'.  :\.c  i!r!a\s.  risks,  and  expense  of  passing: 
^\    :  ../•:  >::.1j  pass;ige  was  only  made  practicabU 

river  commerce  and  the  profitable  frei 


0: 


V 

X 


.•\:.:  <m"  ilie  IJock  Island  Kapids,  which 

^   r.  :..o  I'ppcr  Mississippi  Kiver  were uiimen 

K-.  :.:c  lap'.ds  to  a  condition  comparin«:f  fav« 

:  :'..or:vcr.    Consideriiifj  the  results  soil] 

..>  .i  s/.vvos.  iiirnishinjr  for  steam-boats  a  p 

,  \  s..:i  t:.iy;:.j:ht  channel,  with  a  lowwaterde 

,.>*:*  :lic  river  above  and  below,  and  ] 

/\ir  a:  :\io  lowest  stapes  in  two  pieces, 

::'.:ir:y      l^.:t  the  radical  improvement  of 

,  I  v-.vr  M:s<:ssipi»i  Kiver,  iuaugruratedin  II 

,   x  /:  :\w  oidiime  obstructions,  brinpinjr  tli 

,  \     . :  v:v:r.::^«  :uH\  antl  experience  has  shown  t 

V  .    V  . .        ,\  .:Ni  s  of  rr:f^ici;!:y.  danjrer.  and  delay  in  ( 

.  vv   ^v  »\'  :lio  rai>:ds,  which,  in  the  present  da; 

'     .-.^Ss  :r.a:rr:;i;ly  atVoci  the  interests  of  ri 

.     •.        ..  :  c  obstriurions  may  be  classified  as 
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V     \ 


»      \  ■        •    ■ 


.*  ..V.i-.  v.i\  Si^iViC  of  which  were  discove 
:  ::v\i ::  i:  :  a:id  others  of  which  were 

.*  ^:-;.'..   .s  .;:  Dnok  t'roek  Ch.iin,  wli 
.*  ,v  >v  . .    .'» .  i>  '.OSS  than  4  feet  at  low  wa 
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Cross-carrents,  causctl  by  secondarv  obaiinels,  which  give  col 
»ble  trouble  at  low  stages. 

I  Excess  of  corrent  for  short  reaches,  as  at  Loiter,  Molioe,  Syca- 
»,  and  Upper  Chains. 

\  Sand-lMurs  which,  owiiij;  to  lack  of  onrreiit,  have  accninii1aie<l  at 
bead  and  foot  of  Canipheirs  Chain  ami  al»ove  the  head  of  Winno- 
>  IsUiDd. 

)  Insufificient  width  at  liends  in  the  channel.  While  the  width  of 
feet  is  not  so  objectionable  in  straight  niches,  it  is  found  to  1h>  in- 
eient  for  easy  navij^^.itiou  in  the  crottketl  i»ortions  of  the  channel. 
)  Insafficieut  depth.  The  f^rade  of  excavation  thnm^h  the  chains 
originally  fixed  at  4  feet  below  extreoie  low  water,  whirh  ^ives  a 
th  somewhat  greater  than  the  ruling  depths  al>ove  and  liehtw  the 
dS|aud  permits  all  boats  which  can  successfully  navigate  other  parts 
he  river  to  cross  the  lapiils.  I)ut  large  boats,  asc*endiiig  the  ra]>ids 
»v  Htages,  draw  down  with  their  wheels  the  water  in  the  cuts,  and 
lateriHlty  reduce  the  depth  of  water  under  their  hulls  as  to  interfere 
I  headway  and  management. 

)  Unfavorable  winds.  The  rapids,  except  at  high  or  medium  stages, 
navigated  with  difficulty  during  unfavonible  winds  :  but  this  same 
ble  is  experienced  in  the  passage  of  all  bridges  over  the  U|>]H.*r  Mis- 
pi,  in  the  Di^a  Moines  Kapids Canal,  and,  at  times,  even  in  the  sandy 
ions  of  the  open  river. 

I  Delays  at  night.  With  a  stage  of  less  than  8  feet  above  low 
T,  packets  drawing  4  feet  and  over  can  not,  as  a  rule,  cross  the 
is  at  night,  and,  at  a  stage  of  less  than  G  feet,  the  same  is  true  with 
nl  to  boats  drawing  3  leet.  Delays  from  this  source,  at  least  for 
ets,  are  more  vexatious  and  exi)ensivc  than  from  all  others  coni- 
1.  Owing  to  the  crookedness  of  the  channel  and  the  swift  current 
e  chains,  it  hits  not  been  found  practicabh*,  in  the  present  condi- 
)f  the  ra])ids,  to  provide  such  a  system  of  lights  as  will  permit  the 
nanagement  of  boats  at  night. 

)m  the  facts  presented  it  appears  that,  while  **  the  present  ehan- 
f  the  Mississippi  KiviT  at  the  Ktjck  Island  Kapids''  is  a  practiea- 
je  under  favorable  conditions  of  light  and  wind,  it  is  not  entirely 
luring  the  greater  portion  of  the  j  ear  and  can  not  be  used  at  night, 
►ting  at  high  stages  of  the  river.  The  channel  is  *'of  insulUcient 
I  an<i  depth"  at  certain  places,  and,  under  certain  conditions, 
genuis  to  the  navigation  of  the  river.-' 

accordance  with  instructions  the  Board  has  considered  and  |»re- 
i  estimates  for  two  methods  of  further  im])rovement,  *^a  canal 
id  said  rapids  on  the  Illinois  side  of  said  river,"  and  ^^  w  idening 
Icepening  the  present  channel  of  the  river  at  said  rapids."  The 
ion  of  a  canal  on  the  Iowa  side  of  Mississii>pi  Kiver,  not  coming 
a  the  instructions  of  the  Hoard,  has  not  been  considered. 

RAL  CANAL   AROUND   THE   ROCK    ISLAND    RAPIDS   ON   TDE   ILLI- 
NOIS SIDE   OF   MISSISSIPPI  RIVER. 

^  bead  of  the  Eock  Island  Eapids  on  the  Illinois  side  of  the  river 
Rainds  City,  and  the  foot  of  the  rapids  is  a  short  distance  above 
ock  Island  railroad  bridge,  the  total  length  by  Illinois  shore  being 
13.6  miles.  About  11  miles  below  Kapids  City,  opposite  the  head 
J  island  of  Rock  Island,  is  the  city  of  Moline.  IJetween  the  island 
(le  Illinois  shore  is  what  is  termed  the  harbor  of  Moline  and  the 
►f  the  Moline  water  power.    The  conditions  are  such  as  to  prohibit 
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iii«^  rfcrr]r::.r  af  &  ftLZi&I  &]i:<ix  tbe  -wMSer-frcmx  of  MoliDe,  or  throagh  t 
•."LH*  :^  lit  li.:^*  Mfi  £.:•:*  liLkZil,  :o  tb*  main  rirer  below  the  rapS 
If  :  -iJi-i-TieTOt-- :  £'a:;£1».  «i>T.ii«^<id  bjmn  iaproved  section  of  the  rif 

1  -  -  !•*  np.-f?::  L::^':  et»5  jtA£l-k>  xvNxttr "  for  a  canal  from  Kapids  Ci 
:.  :^-t  zzz^.z  -orr  .-  if  !l£.»l:z*  i*  in  the  1*<I  of  Mississippi  Kivn 
kl'  •:  r  :i-t  I-  i..  .*  *"i  ^rf-  Orz^ril  jlaa  aad  estimates  lor  such  a  cat 
LhTt  :»*-^i  :  >7;kr^:.  Ti*  jCK-Arx-Ti :«  sLowa  on  the  accompanying tn 
:  r  I'lT  :  r  T'.rr^l  -Aitl  >  l'\^  Ttiirs  in  len^h  and  funned,  as  in  t 
.-.A-r  :  f  Isi  X  • !..«»  Lj.:  '.'  1*  Cinil.  i-v  iLe  constraction  of  an  earthen  e 
':;ki  LTiri:.  Vrll  T-r.-T-e-;:-?!!  IT  rij'rapp'ir;:  and  paving, in  the  river,  givi 
h  F  ::i  :  :1*  i'.iZfl  :"ir:crt;ci:  ibe  gr^eater  portion  of  its  length 
::•  -  J  •  : :  %  •  it*::.  i^ic  s  Iryzi  a:  !ow  wa:er  increasing  from  G  feet 
:iT  :  Ti  i  :  :•  i".«; ::  I.  rt^:  a:  TiI*  5>:»%  Two  locks  are  provided :  one 
:ir  iri.:  v::i  l.f:  Tirrrj  fr>ru>e:^>  a:  low  stages  to  9.6  feet  at  ex  trei 
1  i-  ^aTtt.  iri  .--r  i:  :Lr  :  >:■:  w::h  VS:  of  about  12.1  feet  at  lowwal 
i:  1  r-r  i:  -r*jr>  r>ri:cr  :1aii1±1  fre:  abi.»ve  low  water.  These  loc 
-^r^  '^^  zr^z  ::.  v.  r.i,  ▼.:L  sviiliSIe  IrL^h  of  325  feet.  The  water-sT 
•  i  :^  : :  ^1 . :.  &  .oi  s.  :■:  -'. :  ':•?  irp:  a:  or  near  ihat  of  low  water  at  Rapi 
«.  ;:v.  -:  :  ".  ::  i  Tr.-:.  >=_i::  jn>zi:i  •>:' tn:bankment  would  bereqair 
CI  :;r  *:.  r^-  ^A-r  i:  :ie  lower  end.  The  river  embankment^  whi 
■a  -' '.  T.'**^  -  :rt:  .i >  Tr  ex:r^ne  h:^h  wa:er,  wonld  serve  to  protect 
!:»:.:•-  ••  r::::.  • :  :'ir  lV..z.::<  si:«:«r>e  adjaoent  lo  the  canal  from  overflow 
::•  ^  ..:.:.  :: ;?  r. . t >:::'rc:e*:. ar.-d  woTild  als-"*  assist  materially  in  the i 
*.  :^  vrr.v: :  :  ;,:.  T-:;.-r:vcr  r.^ivi^irlon  by  siraightening  and  regulati 
:i-  •.!.!:  •  ^'  1- .':  cr-rTVLts,  The  v;»I:h  and  depih  of  such  a  canal  i 
>zfL.  r:  :!y  .::r;..:  :•• :-  :z:.:  :Le«>rr.T«.irri:ivtrly  rapid  movement  of  bofl 
TLr  t<:: ?.:;•'-.-:  c^^s-  o:  :Lf  jrv^>><>l  canal.  ^2,2Cm.507.o5,  ia  based 
Tr!.>'i  :".r  r  vV;  .\:. :  rArri:  work  arid  n^asoary.  which  are  thought  to 
.-.  '  V.  - :,  ■, :  ;.^  ■  :..v  -ii..  rk  ^e:^  carrlt-ti  i^u  under  lilH*ral  appropriatio 
T..r  :!a:>  ..:  :  v  <:.::■  .'»:*>  :*  r  .i  snrraoe  oar.:il  from  Hapids  City  to^ 
'..:.-.  .\?>  :-r\'  :»  : :::  :^r  :le  ♦::rvt?::*':i  a:j«!ai  il:i- espouse  of  the  l>usiui 
Me_'s  As<'  •  -.:.:.■  ::  ■  :'  M  "/r.v.  liavt-  '.»!-••:■:  iviisidi-reil  by  the  Boanl.  Sc 
n  o.i!  .*!  :»•,".:•<.  :i>  i.-*::  /.-.r^-'i  "  ::*.  'i.e  iM:ial  in  the  bed  of  the  riv 
i::or.-  :.!<.:  :". .  •  :.r  ":*:•:%:  '..vk.  mA  r/.-.  o-  Iivii.i^e:  gives  loss  width  a 
ii'-:  :!:.  .■::.•  !•  <<  o  :;'.>: 'r:.:  ;it';»:  \...*.  rs :  ai'.il  i*  complicateil  wit! 
!.  t-Virr  r:  ::.  1:^  :<  Kivrr  IJ  :i /.i-*  :::  K:;^:h.  The  only  advautx 
i-:.*  :•  .1  :••:  <•;, :.  i  ^  ^:  .i'.  :>.  :'.  it  •<  t>:::i.a:iil  cost,  $2,2^UIK),  is  I 
ihA'A  :'....:  I  :'  /i  «a:  i\  .:,  :1  ^-  \x*\  •>:  :;.o  riwr:  bu:.  as  is  shown  by  1 
iiros  ^-:vt':\  '.':.:<  i  !.-.:::i  is  mi  oiror.  V*\\:.  Ti-jiiirdless  of  cost,  it  appei 
t-^  ;:io  r»'a:«i  :l.a:  ;»  o.i:i,r;  i'l  ihr  Svl  m"  the  river,  as  recommcudcd. 
the  "!:Iv  oi.o  :ii;;:  \vo;;M  i'v:!!v  strw-  iiiO  iiiN-rosts  of  navigation. 

J  ••  Tiio  IPOS*  liiroot  aii«l  iVa<i!»'.o  route  ~  from  the  Moline  Pool  to  1 
niiiiii  i:\vv  bfli'W  tin-  raji'Ms  is  di»wii  tin*  ontsiiio  of  Kockand  Benhai 
i>laiiils.  This  ear.al  would  K»  about  l'.'»  miles  in  length,  and  throu 
till*  j^reatiTpoition  t-i  its  leii^'tli  iroiti  -•»«•  to  :*iiH»feet  in  width,  withdej 
varyinir  at  low  watiT  from  G  u-et  at  the  h»  ad  to  about  10  feet  at  t 
f«»ot.  The  loX:\\  lall  in  this  distance  is  alvout  5.9  feet  at  high  wa 
ami  7.7  iVft  at  low  water,  and  but  one  loek  will  In?  necessary  if  the  hi) 
water  level  at  the  head  of  Moline  Chani  can  be  carried  down  to  thefd 
of  the  cai»al  witluuit  detriment  to  the  island  of  Kock  Island.  Oth 
wise  two  locks  must  be  provided,  luu  only  one  would  be  necessarily 
use  at  anv  stage.  The  estimated  eost  oi  this  canal  with  one  hx»k 
81,111,1^1.12,  and  with  two  Unks  sI,2i)S,:;21.42.  The  location 
upper  portion  of  eaual  and  loek  on  the' outside  of  l^enham^s  Ishind  p 
sesses  many  advantages,  ami.  by  reducing  the  section  of  the  riv 
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andoabtedly  improve  the  channel  on  MoHnc  Cliaia  at  low  stages ; 

[possibly  further  surveys  and  observations  may  show  tliat  the  re- 

m  of  section  wouhi  bo  objectionable  at  hi^h  water,  and,  if  snch  a 

losion  bo  reached,  it  would  be  advisable  to  locate  the  upper  part 

mal  between  Itock  and  Benham's  ishinds.    Such  a  change  in  loca- 

I  will  somewhat  increase  amount  of  the  rock  excavation  and  the  cost 

canal,  if  it  be  found  necessary  to  continue  up  on  the  Moline  side 

dike  above  Benham^s  Island.    It  is  also  i>ossibIe  that  after  fur- 

gnrveya  it  may  npi)ear  desirable  to  locate  the  lock  at  the  foot  of 

icanal  a  little  further  up  the  river. 

len  the  commerce  of  the  Upper  Mississippi  may  demand  and  jus- 

Uie  construction  of  canal  navigation  around  the  Itock  Island 

the  necessity  of  this  lower  canal  will  be  first  felt,  and  its  con- 

tiOD  may  be  undertaken  some  time  in  advance  of  the  upper  canal. 

this  not  the  case,  it  would  be  admissible  to  consider  a  plan  for 

rially  reducing  the  rock -cutting  in  the  lower  canal  by  a  i)ermanent 

ig  of  its  water-surface  through  sufllcient  pipe  connection  with  the 

canal.    This  plan  would  necessitate  at  all  stages  of  less  than  about 

the  locking-up  into  the  canal  from  the  river  at  both  ends. 

the  pamphlet  published  by  the  Moline  Business  Men's  Associa- 

a  route  for  a  canal  below  Moline  is  generally  desciibed,  but  no 

iled  plans  for  such  work  are  presented.    The  route  is  down  through 

I  pool  of  the  Moline  water-power,  behind  the  island  of  Eock  Island. 

approximate  cost  given  is  $724,475.50,  which  amount  must  be  in- 

by  several  hundred  thousand  dollars  for  the  rock  excavation 

iry  for  giving  a  navigable  channel  from  the  head  of  the  island  of 

Island  to  a  point  below  the  Moline  Bridge.    This  route,  through 

vater-power  pool  and  through  three  draw-bridges,  with  an  outlet 

iUie  eddy  water  at  the  foot  of  the  island  of  Bock  Island,  is  a  very  ob- 

ionable  one. 

A  channel,  with  depth  of  C  feet  at  low  water  from  the  lower  lock 

the  upper  canal  to  the  head  of  the  Beuham's  Island  Dike,  is  ueces- 

for  connecting  the  two  canals.    To  excavate  such  channel  will  re- 

the  removal  of  50,142  cubic  yards  of  rock,  at  a  probable  cost  of 

>,281.    This  connecting  channel  also  opens  into  the  main  channel  of 

river  at  the  head  of  Moline  Chain,  thus  permitting  either  canal  to 

used  iDdei>endeutly  of  the  other  and  alTording  easy  entrance  to  the 

rbor  of  Moline. 

>£NIKG   AND  DEEPENING  THE  PRESENT  NAVIGABLE  CHANNEL  OF 

THE  EIVER. 

The  length  of  the  Bock  Island  Bapids  on  the  line  of  the  low-water 
nel  from  the  buoy  above  Upper  Chain  to  the  Bock  Island  Bailroad 
ge  is  14.7  miles.  The  total  fall  in  this  distance,  at  a  2-foot  stage, 
19.9  feet.  At  other  stages  the  fall  varies  slightly.  The  fall  is  not 
form,  iK'ing  concentrated  at  some  of  the  chains,  the  slopes  and  cur- 
XBils  on  other  chains  and  in  the  pools  being  comparatively  small.  The 
test  fall  is  at  Upper,  Sycamore,  Moline,  and  I^ower  chains.  In  the 
at  Hampton  and  in  Campbell's  Chain  the  current  is  not  sufficiently 
»»ift  to  prevent  an  obstructive  accumulation  of  sand. 
From  the  head  of  the  rapids  to  Moline  Chain,  which  chain  marks  a 
ical  change  in  the  general  slope  of  the  rapids  a  distance  of  11.4 
,  the  fall  is  12.1  feet,  the  8teei)est  slope  being  at  Sycamore  Chain. 
From  the  head  of  Moline  Chain'to  the  Bock  Island  Bridge,  a  distance 
if  3.44  miles,  the  fall  is  7.78  feet,  the  fall  in  a  portion  of  the  distance 


■  •    t 


*i.*i^-: .:  i  i.'i»i  3-.rr  "I  "UK  n-I**.  irtirnf'-T-r  a  cciTfcnt,  at  times,  irh]d| 
."  :  ivi^-  j.»:  :t:j;.~r  ^r^  Irritt  itf  vtr  ar  "•rth  tows  to  stem.  j 

.''■  M't  'lu!  tr.in  iw  iffUL  ti  tiit  iito:  ^f  ili«- rajtida  were  di8tribii| 
::  ■  ••^_  -  Tt  V  .>i...  i;L^r  ^  s'»rt:ti  iff  ^i9Hi,'i  1-5  f<*T  to  the  mile,bati 
r'-i"  ■•  •<    ^  iivi-.'s:  ..>!— :^  u..**  rfr*;!.?:  Lijf  !^:*i&e  uneertaiuty  astoi 

I"    ir  li._  1- T.  ::••  ira:  .c  zut  rt]ij*l«  ::=  M:*I:De  Chain  were  distal 
;•-.  : :   '.•rL  -    v  t  t  ..-^li  i^i  't  l  *^».i:»r  c»f  i-x*:::  1  foot  to  the  mile, 
i.-  .^:     1  r  V  »:  .1  :v.  :„r*  >.'i:»t  r.K-i^'iirrisg  to  give  a  depth 

:—:  .-:  _  «.  ../.r  uh.uz:  •:  t  c"l  :'.e  **:_nA."'i3iisi:  sections  and  rai 
v:--:  -::-:*.:-.  -■:.  <  ?!  i»:i  v.c'i:  _l  fi*!^  "iiii  even  this  plan,  while 
-1.  >  .-yJri  •:  ..>--_:fJ.  . '••>  nx  i.;T»fir  Tterft<-:]v  practicable.  Bu^l 
:  1  •  rT'r:: . .  " .  t  T  r:..;  -■•.  .  '  k  I'ZiLSLiK-i  I J  v>dc2:n?  and  deei>eniDg1i 
..:•  -.i:  'T^-  :.-  : .  ^  i.r  «:  1  &  1  n./fl  iinoci;;  of  work  forequalidf 
5rv:  :  *  V  .  -  1  .t:  .->  :  ."rr-I  T  ::  21.  r:  ;.:••* rlDi:  difficnlties,  audapropi 
r  If . .  *  1  :  -.  -  -  T  . :  £  T  .  1  1  >>:.•:  !•.•:  .-l:v  ii-  a  det-per  and  morcdirai 
..:.ii-r;.  .::  .  s:  .1  i  :vii:':j.'i  ::'  :lr  j^.*:*?  s:.' eunvnt  wherede4 
k\  \r .   :  z:  ilr  .v^"    '.  : .-r  :'.•:£  -i.-i-::.: L  :.i  !  \.»:l:rr  'xork  required woi) 

I'-  .•..  1'. T-iT:  .1  "5^  :i  *-T  .-isU'.c  .:  :lr  :  r-::l^.-^l»i!:rv  of  afurtberii 
:  ::"r--:i:  ::  :_r  :L_ir.T'.  rr.-iL  :lr  Ir-;  1  .:  ::  r  r^^'Uis  toMolineChiil 
::  11 J7  *:»r  •:j:--1  :1/.:  :l-r  :a'1  i*  ::r  ::..v::-~t-^;  cL.n;ui'l  from  MontnNl 
I.  vi,  :.  -.It  «.Tii:I  Ij.-."£  ::  1V>  V.:  :?•?  L,^:  :«!>  Cac;il,  over  tbenppl 
:vr:..i  .f  L«^s  ?I.:iT-f  Ej:  :!%.  .i  c::j.:jl:  r-e  ^:*  -aI*  mile*,  is  alK)ur  4  fw 
.1  j  :•::..  1  ::"  :i-:  I>:j.r.>r  :le  s.'.t  -*-::v  ^'•"^"er  J  feet  to  the  inileitf 
^■:  .L  J  j  Trl  »-  :y  . :  j.'.  :  -:  -  S  r.  '.t,^  :  -. :  1  x  ::r.  Iku:*  ami  rafjs can iia^ 
-r.%>  :1>  ^t:^:  L  .:  z-.-^z  ▼.:..  %: .  u  *  .-.r-Tivr  vj>e  lioih  dny  and  nigh 
'.Lr    1^11  1    -LI  J  -e;:  :.  jTi.l  .::  .:  I  rl:t  J  ai.:  ihe  cmrewt  no  serioi 


.:.-•  I/:..*   .  :■•  ibe  K.vk  Island  Biidj 
rii  c:.:    V  .:::*..::   j  :::•  ;I:e  waUT-surfiU'c  i 
".vcxrL  3''.!:L'.-  .i:  I  L*."-.  r  ^*  «:l<  .i:  •.;  lo'.;.!:  j  :'  t-  >r»-e|ie>:  ^loj>e.s;  b 

li'.-^-i  :,  :  set:..  ;.:s:  ::.\llr.  ••»:..:  :■:■  Sf.ur^  ;i  dt'',»:!i  i*!  i»  fti-t  would  nec< 
>::a:'.  r:.:^.:.  r.-.k  rx.oVj-.iou  a:  M  '.:::«■  .r.d  L >wrr  chains  and  sueb  ^ 
d.":-.:  ..1  work  .;:  :Lf  i.c.i-.I  ^:'  M^l.:.f  CLain  a>  would  prevent  the  to 

P'rom  .sueL  ^.ri^'ii.j  i.b  crv.i::.:.>  as  Lave  Uon  taken  at  low  ata<r^ 
is  i-s:;:iia:ed  ilw  iLr  I.-'^'iv.-.t-:  iliscLar^e  on  :be  rapids  is  alM>ut  lil,(i 
cubic  ftt-:  I'trr  si-ooiid.  Me.is.;:v::.e'^:s  iake:i  at  St.  Louis  (Miain  in  186 
ar  a  sta^c*  1.3.">  :Ve:  Inrlv-'v  h-y-A  waur,  irave  a  dise-harp:eofi*il.i'-lOcuL 
tret  per  Sfco::«i:  and  ubstrrvations  j:iss  below  the  rapids,  at  a  stafje 
1S.4  ab.jve  low  water,  witLiu  a  lew  tenths  of  a  fool  of  extn'me  hi; 
water,  i;ave  a  d:.>char^'e  oi  -"il,34S  cubic  feet  \^t  second. 

In  the  KejKirt  «»t  the  Chief  mI"  llii;:incers  for  ISS(>,  pa*:cs  13;>7-1.j30^ 
fiMHul  a  special  rcpoir  upon  the  subject  of  wiilenin*:  and  deepening  t 
cliannel  of  the  lloek  I^hmd  Kapiils.  submitted  under  date  of  Maivh  1 
ISSM,  in  respoiise  to  a  resolution  ol'  the  House  of  Kcprcsenta lives, 
this  report  are  given  the  follow  in^r  estimates,  pre pareil  under  the  < 
rection  of  Maj.  F.  V.  Fanpihar.  d-rps  of  Engineers,  by  E.  F.  Lluflfoia 
the  assistant  engineer  untler  whose  ininiediatc  supervision  the  improx 
nient  of  the  ra|)itls  was  carried  out.  These  estimates,  so  far  as  the  chaii 
are  concerned,  were  basctl  on  xQiy  detailed  surveys,  but  the  nnpsfrc 
wiiieh  the  c:o>t  of  necessary  work  in  the  jiools  was  calculated  are  not 
complete,  and  it  may  be  possible  that  in  carrying  out  the  i)roi)08 
widening  and  deepening  the  necessity  would  be  developed  for  mc 
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in  the  pools  than  is  covered  by  thA  estimates :  bat  the  estimates 
I  are  as  close  approximationa  as  can  be  made  uy  this  Board  with 
iformation  which  it  is  practicable  to  secure  at  this  time  of  the  year 
n  the  limited  time  permitted  by  the  necessity  of  reporting  to  Oon- 
•  at  present  session.  These  estimates  were  based  on  a  cost  for  re- 
1  of  rock  of  $C  per  cabic  yard,  and  the  [thins  contemplate  snch 
Ding  and  straightening  of  channel  as  will  give  easy  changes  of  di- 
im  and  comparatively  long  straight  reaches^  permitting  the  estab- 
Mfkit. of  lights  and  the  navigation  of  the  rapids  at  night.  The  ad- 
nal  work  of  establishing  piers,  and  any  dams  cohsid^ed  necessary 
sdocing  velocity  of  current  at  swift  places  by  regulating  the  slope 
lection,  would  very  materially  increase  the  estimates  given  below. 

Inereaae  the  width  of  channel  to  400  feet,  giving  a  depth  of  4^  feet  below  low 
r,  vhieh  will  i  nenre  a  grade  at  low  as  that  of  the  present  ont»  will  loqoire  the 
ral  of  909,811  cubic  yards  of  rock,  and  will  cost  approximately  |l,858,oB6. 
kla  drmwing  5  feet  can  pass  through  the  Des  Moines  Rapids  Canal  daring  ex- 
k  low  water. 

it  ia  deemed  advisable  to  give  the  same  available  depth  and  a  perfectly  safe 
Ml  over  the  Rock  Island  fiapids,  the  cute  shonld  be  made  400  feet  wide  and  ex- 
Isd  to  a  depth  of  at  least  6  feet  below  low  water  of  1864.  This  wonld  reqnire  the 
ivalof  581,835  cabio  yards  of  rock,  which  would  cost  approximately  |3,491,010. 

he  forther  improvement  of  the  Rock  Island  Rapids  has  been  con< 
ved  from  time  to  time,  by  the  engineer  officer  in  local  charge,  as  a 
i  of  the  improvement  of  the  Upper  Mississippi  River,  and  a  project 
|tane  additional  work  on  the  rapids  has  been  prepared.  From  such 
the  following  extracts  are  taken : 

ihAaf  thought  practicable  at  a  moderate  cost  to  obviate  many  of  the  difScuHics 
^  which  the  navigation  of  the  rapids  is  beset,  and  especially  to  render  the  rapids 
Ksbleat  night,  consultation  was  had  with  many  navigators,  including  all  of  the 
I  experienced  rapids  pilots,  and  frequent  trips  mere  made  by  steam-boat  over  the 
,  Is  for  the  purpose  of  studying  the  problem  closely  at  a  low  starve  of  water,  and 
iiCfaUing  plan  and  project,  which  meets  in  nearly  all  of  its  details  with  the  ap- 
^*of  uaTigatoni,  will,  it  is  thought,  materially  lessen  the  present  obstructions  to 
lion. 

•  ••••• 

is  believed  that  all  the  work  inchidod  iu  tlic  plan  given  below  is  fully  warranted 

he  present  needs  of  commerce,  and  also  that,  when,  at  some  future  day,  the  com- 

of  the  river  shall  require  greatrr  depth  of  chanuol  and  Justify  an  additional 

ditore  of  money  for  canal  or  further  improvement  of  the  open  channel,  the  plan 

with  slight  exception,  be  found  to  be  in  harroonv  with  and  in  the  direction  of 

complete  improvement.    It  will  be  noted  that  each  detail  of  the  plan  ao- 

d  will  be  in  itself  of  immediate  benefit,  and  that  the  cost  of  the  various 

I  is  not  so  great  but  that  some  of  them  may  very  }K>asibly  be  provided  for  anna- 

^kj  allotments  from  general  appropriations  in  case  lo  special  appropriation  be 

'lafaiUble. 

ijMoposed  improvement  is  to  be  accomplished  in  the  following  manner: 
I)  vaice-piers,  with  lights  and  day  beacons  attached,  are  to  be  built  [design 
vaonmap]  of  soiBcient  strength  to  resist  the  action  of  ice,  and  in  sufficient  nom- 
^■■d  so  located  that,  while  being  of  no  obstruction  to  navigation,  they  will  serve 
■lislda  guides  to  pilots  in  making  the  passa^^o  at  night.  It  may  possibly  be  neces- 
pte sopplement  this  arrangement  with  a  few  range-lights  and  some  buoys  in  ad- 
pa  to  tnooe  now  in  use 

9)  It  is  proposed  to  excavate  and  remove  rock  at  various  points  in  order  to  widen 
iisteughten  the  channel  at  crooked  portions  of  the  rapids,  giving  longer  straight 
tohss,  and  to  deepen  it  at  some  places,  as  at  Duck  Creek  Chain.  Snch  excavation 
Ptodnde  the  several  small  patches  of  rock  lyin^m  and  near  the  channel. 
0)  Aerttem  of  dams  is  proposed  for  slightly  raising  the  water-surface  at  low  stasea 
■  eqoalixlng  to  a  certain  extent  the  slopes  above  and  below  Hampton,  eepeoiaily 
|NMlBg  the  current  through  Campbell's  Chain,  with  a  view  to  preventing  the  de- 
iftef  aaod  in  the  channel.  A  large  amount  of  dredgiug  is  also  proiiosed  to  famish 
M  §w  dam  construction  and  to  remove  the  present  accumulation  of  sand,  which 
IHene  with  navigation.  It  will  probably  not  be  necessary  to  construct  all  the 
hi  iadicated,  and  a  change  of  location  may  be  shown  to  be  desirable  by  experienoe. 
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Tbt  t-: i:-:!)*^!  y.<^:.:zA  fee  pu5t  yarr^  ft&d  fur  rock  excavation  are  giren  in  tf 

-£:  Ti  .•'•■  Ct.st%. — rVc*  Xd.  1  if  la£ii:e>*.  ol  iLe  jeft  hand  np|>«r  comer  of  the  ci 
ftS.'.:  ^tyiTr  hz  y  y,^  t  -.«.  EafU  ar  d  lioiK  keep  well  to  the  right  or  Iowa  side,  ii 
iL.>  ;•  ? r  »  vL^  L  Ik  .-.i :  f  :i*  "iray.    Tii*  p'.t- r  mav  be  set  back  50  to  100  ft'et  from  ta 


trie-   ■•  '--r  ''-'*-    A  flir:  d^Mar>rc>  l»fr".;'W  iLc-  cui,  on  a  pmjecling  point  of  rocka,  whoi 

A'  *im:*  •  '.  »*.•. — Ii  If  yrr*:»;is«c  lo  rr2i0v«-  iLr  I'mJjic'S  of  ruck  lying  betwe«'n  tlieoi 
kz  i  :lt  :.**  :1aii*1s».  w.iti^rf  li.^  ti.A!ii.Tl  "wLerc  ilie  passage  is  now  difficult  t 
*'•  1*.  4>.  f-:^*.  k-Li  r=*izlr.zj:  tLc  €xraT&;jc*n  of  alioui  1.?U0  iwlid  cnbic  yards  of  raol 
1  .r-^  .^'.^vi  .:  r:<k  are  fdrr.-^rivi  Vy  4.c>ribly  ileep  water,  and  probablv  bat 
^..Al  *•.  n.  .1  .f  :i.«  r^:er.&l  tT:'».tz  :-y  K^»>t:xjp  mf  by  cLiael  will  have  to  be  dredfi 
'»Vii-.  .*  rw^oTfc  CA-  *:•*  -«%i  :-  cb«k:rg  iLe  croAS-carrents  at  French  Chaan 
^  1  '->>i  .:  rlaf\  C'fc*'^'-.  Z'L-t  Ui.T^^i  ^T^:«f  I-^bt  on  the  lar^^e  rock  pile  at  SmitV 
V  :  k  «  r.  ;•-:  :*  k-rr'  rr,  kf  ^-sc  Bz.y  No.  4  os  ihr  pmall  roi-k  pile. 

."-.  n  >ii  "4  #  .  II1.1  i-  i.i  ;ii.*^  •.">;  *.— Or.  the  1»  ft.  PierXo.  dislocated  on  a  inn 

:    r..fc*   A:..-f   ?^-.i:r   Ji.:*.  *il  r'.i:  >\». -I  ;!•  l<icated  on  a  jioiut  of  rockabeloi 

>   .•-:-!  i:*.  ▼  i-zTt  ?  i.T  >":   *  r  -^^   *.     Tr.rse  will  !<  ont  of  the  way  of  navi^j^atidi 

*:     :  *T.  tx.-^    :.:  r^  It  *:_.jir».s     •_  _  :i-  :  .;Li  i.»r  Iowa  side,  at  the  ruck  pile  whw 

.- . .     >  .    :  -N.     •.A:r  ;■  :r  >*  ,  C 

.-  *  'in  ■:  «•  •-  — r_>  *  .:-.  .:""L-  ■.».:*;  }•  ■  ijI-  on  the  rapids,  ariMn<;  from eir 
-- I  *  i  -  .-•.  ivi  ::.k---'.  •--  i".  ?  t-'.je  K«:"  '.'.r  Sycnuiure  Cut,  Iowa  side,  aboo 
■^ '  .:..  »    I   r.-  N       :     :  ..  r   2  -.:   N  •.   •'      fbe  channel  at  Sycamore  is  to bi 

%   .-    -  •  •.  i".  »-  .  ^  *:«,  m"  4    •.».    ?.  1  :  ^  :.'.'.'    y:«ru«  iVoni  the  IJiinuis  side.    TM 

T  1  -*../:.•:  *•.  ~.  - .  -Z-'  '•'—"-'  J '."..r  *  »".r  draftsat  SiU'kfrChnto, Syeamort 
%,..'.    •  *  .  :i .  .    ■      r.r  V-  '.':•■.  >:  ■•  >  *.  ^'..*  •  :.  '"-i-  ll-iiioi*  side  ;.t  Sycauiorc  slioali 

»  ■      ..-  I  —  1   -:  \     T    -.  '.•.u'.c^.i:  K!.voy  RiH'k.  where  Bnoy  No.5 

•    ^     .        \      •   ^    .-.a:-:*!  a:  :■  :    :  u  :^.' IV..!'..'"..    Tu  widvn  the  channel  at  Cn 

*  i       »  .%:    :  .A-.  :..  r.-^  a*.  ■.\  ^•^:.  ■•.   ■f.i':-  j:  (Xm  Si»'.id  cnbic  yards  of  roc 

T       '.  .-.  V.  ri  .   1*  j!.  -  *:..•-. 
>  '     f  — ;     7   N     .-  -•   .     .-:'.  '.  i!  or  r.t-ar  St.  Louis  R<»ck.    There » 

^       -,     ^    .      ■    -   .  :^  i    .  :•      •*    :  rxj.:^  In- >  nwrd  at  this  chain,  rtiiuiriug  I 

....*■  »•'!•''«•         .   .  .   7  A?  .«. 

•  I     IX  t  —:::>..  '..    •  ".-•:.»:«'■.  ».r  :':  c  r.l.:."i*  ^:de  of  channel  near  Bn« 
\  :-:    ::     i  .    :.    ":t  t\.ji*.  a"<  ".  j:  t:**.  j;ii  s»-veral  iiatchea  and  points 

.  ;    . ■  .;. :     ,■•«•.■...         .'.ir  *      i     'X'^   H  ^*i'l  1»<?  placed  on  the  |>oint 

-..  »*  •■    .-       .  N       1-T    -s  j".  ■  .  .   .    -i '.     :  ::  •".■.^•:i''i  K«,'.iv:i. 

•     li.i-.i'.:^    .1     .    •  :    :•.-■-;  -A-  1  i-e  :".«'"«i«'d  hiTi\  iui-ludin;;  till" 
-  \.    *..    .     ■    -  ',  *  •         :  .  .  .:    -.'.  .i'.^  r.  A.v  iwi  above  head  of  gu. 

\       ...  -  ^  ..  ::        ..  1  ::■-.:'..-:■  v.  l!".::.-:*  AiU'i  and  I'irr  Ni».  1-1, 

.: ..:!  >   .  :        A  :  .i'.r.  .:"  r.Kk  :::  thf  channel, opposite  Hu< 

\  /^      •     :  -  *    >.    •.:    ■-     •.  >^r\'*.  >  lo  In-  exciivated.     The  cut 

*■    ..     «     .:•...'.   -rr..  «".:i:  ••: '.y  reiuoviuj  ahoui  r>.:{lH.i  wilid  cnL: 
.  .     *  .      ..  K  ..    .  '..  -i  •  \.     i. '.  «.    rir:.:  j:\jr:i'l»tU's  Chain  bfin^r  sln«;j;ii* 

.  ^  ^  ,k  ..  :  ^.  .'.  .  i*  .  v.  :«^'.  j:  ::>  "i^l-rr  and  lower  ends,  which  often  cauH 
^  „7  \  .  '.:  .^  .lA  .  *  ■  T^  *.  V  vr  :1.*  I". >::-L::on  anJ  keepthechanm-lcle* 
^  *  ,  ' .      .     ^     .  ..  :.   V.  .'..  -■-  J  /..ii:.*  :*  ;o'yo<eii :  but  it  is  not  thon«;ht  pn# 

.      .  .»       ..;    *.-.  .?osi-.  :.  .   :.-::;;v:  !v ore  than  two  or  three  of  the  wing-dan" 
\;    *    .   :    •.. :     jT   t'.i!.vU*.ls  1*1  Ji:.d  with  the  main  shore,  is  v» 
--.;..■*■  *  N.*   '.:.'. ,;  T  :;"  .i y  !..>:  It  iVund necessary.    The  object 
^  -:  v.:  .%:  C.%::  \  '.•11>  Cl.ain  and  thua  keep  the  cms  cltr 

^    ..>.-..  ■•  ■.  *:  . '. .»:  ^'  tl'.e  s'-o]  e  vi  the  riv*-r  from  St.  LouIb  Cb» 
w      .  .>  ^  i  •*  :  *  .;.ii*.  tea  tVw  r-ore  Indus  i»f  water  at  St.  L"i3 

...*.  •  .■mm  1>. 
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,       ,  ^.       ,  .  .,       ..     .  i.  >  \»..;  vrv.Ml'.v  ::a\e  :o  l»e  constructed  of  rock»  wi ' 

X      V   >  -/  ..    i   .      ..■-.1   ".  .-.^4  1   o:.   ::■   lo  vri\  I  !.twa*h:n;:  of  fragments  of  Ktoi 

,,  ..   .  '     .      ":.  -.,-.*  :•    N.    » k :  .?i*id  by  all  that  this  chain   metis  son 

^    .  %,..".   ..  >.    .;:.:>      -.w:  i:^i.     An  excavation  of  about  WM)  Mil 

^  ,v.  -  *         •  ^. .    .^:  .    ;  ■  :  ..t".  1  t-r  r*  « :•  N'*.  1*.  «herc  a  n»ef  of  rocks  prnject 


..»  .^  »  .    .'.......  .;  '  ..:rv\*  '. '.;  t    •   i\\r  r!»:*n::el:  and  at  tbo  luworend 

*      »\  >%  i.  .       .  :   ..Is  ..:    I'   •   •k'..;  iiibic  vjnis  iscalled  for.    This  w 


,".. :'  «•  t".  ::f  * '.  .*■'.'■  :o  ab«'i:t  Iv.v  leet.    Pier  No.  15  is  locatt 
w        .      ^  •  '.  .  «    ":      A  •  «r::  .i'.  i"  :  '.•-:1.:  i-::  lower  end  of  sand-bar  at  f<K)t 


rt  .     .        V 


.      ,  -.    .•  ;    .1  .'.«\  i""*.  •" — T: « re   is  a  tolerably  wide  and  dec 

^  **....     w     , '   "^^    ■.':•<:'.  •.':;.:V:.  be  r.  :ule  pence  tly  safe  wiili  a  fe 

'  ,  /  '.  V  . .  v.  .  \  %  .  .  i  •.  .i'.vV.  o:'x*»^>  .ii'oxe  O'.uk  Creek.  Tier  Nn.  IG  is  b 
,\  .   ^    /.       .    .      ..    v*  .•■    '.     "..'i^  >. ill*.  .»'>•••.::  •-.•     '   tVet   below  Winnebn«;o  Islam 

[•'.t:  S   ,'»  \.\  \' t      •  »•  ^*'    •'   s '-^Jitod  on  :l-.i  iri-jcviing  pi»int  of  rocks  about  3t 
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r  Maion'a  Boclr,  where  Baoy  No.  19  is.  Pier  No.  18  on  the  point  pf  rooks, 
.  aboat  600  feet  above  head  of  Duck  Creek  Cut,  where  Buoy  No.  20  is.  It 
ell  to  set  this  pier  from  50  to  100  feet  buck  from  the  channeL  Opposite 
t^,  on  Illinois  side  of  chamiol,  but  covering  to  some  extent  the  entrance  to 
Creek  Cut,  are  some  bad  patches  of  rock,  aggregating  200  solid  oobic  yards, 
>nld  be  removed. 

reek  Chain^ — For  this  chain  two  piers  are  recommended — Pier  No.  19  at  the 
ner  of  the  cat,  Iowa  side,  and  Pier  No.  20  at  the  foot  of  the  chain,  Iowa 
Mite  Bnoy  No.  22.    The  cut  at  Duck  Creek  Chain  is  too  narrow  and  shallqw. 

it  to  300  feet  by  a  100-foot  cut  from  the  Illinois  side  would  reqoire  an  ex- 
of  mbont  6,850  solid  onbio  yards.    This  work,  thongh  expensive,  is  recom- 

It  is  farther  proposed  to  deepen  the  present  out  by  the  excavation  of  about 
i  cubic  yards.  The  amount  ot  excavation,  as  estimated  from  recent  accurate 
oanch  Jarger  than  this;  but  a  great  part  of  the  rock  is  but  a  few  inches  above 
stributed  over  a  very  large  area,  and  it  is  thought  that  the  excava  ion  of 
ic  yards,  taken  in  connection  with  the  x)roposed  widening  of  the  cat,  will 
ciently  satisfactory  results. 

>ttirood  Chain, — The  channel  here  makes  a  bend  and  is  close  to  shore.  It  is 
to  widen  it  to  about  300  feet  by  the  excavation  of  about  1,060  solid  onbio 
roc^k.  A  permanent  light  is  ueeded  on  the  Iowa  shore  at  Cottonwood  Chain, 
i  Cottonwood  Chain  and  Moline  Chain, — At  Buoy  No.  23  the  channel  makes 
ard  turn  and  is  quite  narrow.  It  is  proposed  to  widen  and  straighten »the 
jy  removing  some  points  of  rocks,  aggregating  about  l,220solid  cubic  yards, 
ti  sides.    Pier  No.  21  is  located  at  this  point,  ou  the  Illinois  side  of  the  chan- 

Chain. — ^For  this  chain  two  piers  and  a  light  on  the  causeway  are  recom- 

Pier  No.  22  is  located  on  the  Illinois  side  of  the  cut,  aboat  half-way  down, 
No.  23  at  the  f(»ot  of  dike  near  lower  end  of  Benham's  Island.  A  large  nam- 
ugerous  patches  of  rock  in  the  channel  at  this  chain  must  be  removed,  aggre- 

amouut  of  excavation  1,800  solid  cubic  yards. 

\toline  Chain  to  Lower  Chain, — The  channel  is  straight,  deep,  and  wide  in 
x^h  and  a  light  on  the  Davenport  shore  at  Stubb'sEddy,  or  perhaps  a  range 
all  that  is  needed. 

Chain. — At  the  bead  of  this  chain  the  point  of  rocks  on  the  Illinois  side  is 
gcrous,  probably  the  wor^t  place  for  rafts  on  the  rapids.  Bnoy  No.  25,  at  this 
l>eing  continually  carried  away.  The  oxcavat  ion  formerly  done  by  the  United 

this  locality  was  iusoihcieut.  It  is  propose<l  to  further  remove  rock  to  a 
width  of  400  feet,  and  also  to  widen  the  channel  at  the  turn  below  by  excava- 
u  both  sides  of  the  cbanuel.  Amount  of  excavation  required,  3,710  solid 
nls.  It  is  thought  that  with  the  iiuprovements  suggested  this  chain  can  be 
ght  bv  range  lights  ;  but  it  is  also  proposed  to  locate  Pier  No.  24  on  Iowa 
bannel  just  below  the  turn. 

•opo»<Kl  to  keep  nj)  the  present  systoni  of  buoys  (where  not  replaced  by  piers), 
1  to  enlarge  it,  so  as  to  uflbrd  every  facility  possible  for  the  guidance  of 

•  •  «  •  »  • 

3rk  as  above  described  is  based  on  the  best  information  now  available.    Dar- 
irogress  of  such  work  new  information  would  be  secured.    It  is  proposed,  of 
0  take  advantage  ef  such  information,  and  where  further  experience  sag-' 
lor  changes  of  detail,  such  changes  would  be  made. 

r6sumj&  of  estimates. 

::avation,  33,140  solid  cubic  yards,  at  §0  per  cubic  yard $198,840 

struction,  39,500  cubic  yards,  at  $1. 50  per  cubic  yard 59,250 

.at  $1,500  each 3(5,000 

5  of  sand 5,000 

jncies 39,909 

tal 328,999 

timated  cost  of  the  work  proposed,  wluch  it  is  thought  will  provide  for  rea- 
iafe  navigation  day  and  night,  and  Turuish  probably  all  the  relief  to  in- 
'navigation  immediately  necessary,  and  which  is  a  part  of  the  general  scheme 
'e  extended  system  of  widening  and  deef>ening  the  channel  over  the  rapids, 
rse  only  approximate  ;  but  in  making  it  the  prices  taken  are  large,  and  some 
ncluded  which  circumstances  might  show  to  be  unnecessary,  and  each  item 
5red  separately,  whereas  the  work  could  probably  be  so  combined  by  the 
cavated  rock  and  dredged  material  in  the  dams  and  piers  as  to  materially 
le  total  cost. 

3S(Q  80 111 
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iy  271  harfi:es,  and  774  rafts,  eiicli  containing  on  an  average 
1,000,000  feet,  B.  M.,  of  lumber.  The  records  of  tbe  past  ten 
indicate  that  these  figures  give  a  fair  representation  of  the  present 
over  the  rapids.  Those  best  informed  are  of  opinion  that  the 
basiness,  for  logs  at  least,  will  continue  for  many  years,  and  that 
ger  and  freiglit  business  of  the  packets  will  materially  in- 
B  the  country  tributary  to  the  river  becomes  more  thickly  settled, 
^  result  of  the  gradual  removal  of  obstructions  to  navigation. 
g  the  past  season  of  navigation  there  were  four  large  packets 
.g  regularly  between  St.  Louis  and  St.  Paul,  making  in  all  six 
of  the  rapids  per  week.  These  packets  carried  a  large  amount 
t  and  a  great  number  of  passengers,  and  the  records  show  that 
inger  business,  at  least,  is  increasing  year  by  year.  More  fre- 
tfc  trips  were  made  by  local  packets  and  excursion  boats,  and  nrft- 
ii  in  burge  numbers  were  continually  crossing, 
jnuddering  the  case  of  the  large  packets,  it  appears  that  during 
^portion  of  the  season  when  a  favorable  stage  of  water  prevailed 
|r  delays  at  the  rapids  were  comparatively  few,  the  time-tables 
|g  so  arranged  that  the  boats  reached  Bock  Island  or  Le  Claire 
It^  in  tbe  day.  Later  in  the  season,  when  the  river  was  low  at  all 
and  very  regular  time  impracticable,  especially  when  the  towing 
was  necessary,  the  delays  were  more  frequent;  but  it  is  im- 
to  estimate  the  amount  of  such  delays  and  their  effect  on  the 
of  the  packets.  In  a  letter  received  from  Mr.  E.  M«  Dickey, 
superintendent  of  the  Diamond  Jo  Packet  Company,  after  giv- 
record  of  delays,  as  shown  by  the  logs  of  the  steamers,  he  says : 

Us  mport  appears  very  ^ood,  as  far  as  it  goes,  bat  we  are  not  able  to  ffivo  any  es- 
■te  oi  the  amount  of  basiness  lost  on  account  of  rapid  runs,  made  in  order  to  reach 
inpids.  For  example,  our  steamers,  on  coming  down-stream,  begin  to  fignre  on 
khis  tbe  rapids  as  soon  as  tbey  leave  St.  Paul,  and  frequently  miss  a  great  many 
iings  and  a  great  deal  of  business  in  order  to  get  over  the  rapids  without  being 
ayed  by  night.  Tbe  same  is  frequently  true  of  our  up-stream  trips.  Again,  after 
las  been  conclusively  shown  to  the  officers  of  the  boats  that  they  can  not  by  any 
■na  make  the  rapids  at  the  time  desired,  they  will  then  saunter  along  and  **  kill 
le"  and  arrive  at  Davenport  or  Lo  Claire,  say,  at  daylight  on  a  morning  instead  of 
Avlng  at  10  or  12  oVlock  the  night  before,  as  they  might  have  done. 

The  cost  of  extra  pilotage  for  each  packet  running  for  the  full  season 
itimated  at  $400  per  year.    The  cost  for  extra  fuel,  especially  when 
are  being  towed,  and  for  occasional  hire  of  extra  tow-boats,  are 
of  importance,  but  they  can  not  well  be  determined  from  data 
ble. 
t  can  not  be  ascertained  that  any  extra  insurance  rate  is  charged 
additional  risk  on  Rock  Island  Kapids. 

records  do  not  show  that  accidents  are  more  frequent  on  the 

since  their  improvement  than  on  some  other  poriions  of  the  river. 

immunity  from  accidents  is  due,  to  a  large  extent,  to  the  employ- 

t  of  skillful  special  pilots  and  the  making  of  the  passages  over  the 

ids,  as  a  rule,  under  the  most  favorable  circumstances. 

BEQUIRED  FOB  PASSAGE  OVER  THE  BOCK  ISLAND  BAPIDS  AND 
THBOUGH  THE  DES  MOINES  BAPIDS  OANAL. 

le  comparative  advantages  of  canal  and  open-channel  improvement 
Iregards  time  of  passage  of  boats,  etc.,  have  a  bearing  upon  the  ques- 
ts presented  for  the  consideration  of  the  Board.    The  Des  Moines 
]Eb>ck  Island  Kapids  are  of  about  the  same  length  and  have  about 
same  fall.    In  the  first  case  tbe  natural  channel  through  the  rock 
is  very  shoal  throughout  its  entire  length,  while  in  the  second 
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case  the  shoal  places  are  only  foand  at  the  chains^  the  oonnectii 
haviu|^  a  safficient  depth  for  all  purposes  of  navigation.    Thi 
euces  of  conditions  led  to  different  pUuis  of  improvement, 
economical  method  at  the  Des  Moines  Bapids  was  by  a  canal 
in  length  and  d^  miles  of  open-channel  improvement,  giving  a 
5  feet  at  extreme  low  water.    At  the  Book  Island  Bapids  the  m< 
open-channel  improvement  was  adopted  as  being  the  most  ecoi 
so  long  as  a  depth  of  4  feet  at  low  water  was  someient  for  the  m 
navigation.  ^ 

At  the  Des  Moines  Bapids  all  rafts  and  many  boats  use  the  oi 
on  the  rapids  whenever  the  stage  of  water  permits ;  at  other  tinM 
are  obliged  to  use  the  canal. 

The  canal  records  show  that  single  boats,  as  a  role,  require  alM 
same  time  to  ascend  and  about  one-half  die  time  to  descend  the^. 
as  is  needed,  under  the  most  favorable  circumstances,  for  the  p 
of  the  canal  in  either  direction.  With  two  barges  in  tow  the  i 
canal  is  about  doubled,  and  with  three  barges  about  trebled,  i 
rapids,  unless  the  tow*boat  is  deficient  in  power,  less  time  will,  aa 
be  required  with  two  barges  for  ascending ;  descending,  the  barg 
add  but  little  to  the  time  of  the  single  boat. 

Under  favorable  circumstances  r^ts  of  lumber  occupy  from  ei 
ten  hours  and  rafts  of  logs  not  less  than  thirty-six  hours  in  p 
through  the  canal,  the  great  delay  being  caused  by  the  necea 
breaking  up  into  pieces  suitable  for  lockage  the  immense  raftfl 
being  3(M)  by  600  feet.  The  times  given  do  not  include  the  ad^ 
delay  due  to  breaking  up  l>efore  entering  canal  and  making  u{ 
leaving.  If  a  number  of  rafts  arrive  at  the  canal  at  about  thi 
time  during  low  water,  some  of  them  may  be  detained  a  week  oc 
When  the  rafts  can  be  taken  over  the  rapids  they  can  follow  eacb 
closely,  and  but  a  few  hours  are  required  for  the  passage.  Lumb 
estimate  that  the  extra  expense  of  moving  rafts  down  the  river, 
it  is  necessary  to  use  the  canal,  is  about  20  per  cent. 

The  steam  launch  Lucia^  05  feet  long,  occupied  one  and  a  half 
in  passing  through  the  7^  miles  and  two  of  the  three  locks  of  th 
Moiues  Bapids  Canal,  and  thirty-six  minutes  in  ascending  the3j 
of  the  open  canal  from  the  guard-lock  to  Montrose.  The  fall  in  I 
miles  of  river  is  about  4  feet,  and  for  a  part  of  the  distance  the  slo 
ceeds  2  feet  to  the  mile,  which  gives  a  measured  current  of  2.6  mi 
hour.  The  speed  of  the  launch  averages  5.0  miles  through  th( 
and  locks,  and  5.08  miles  per  hour  against  the  current  of  the  river, 
a  larger  boat  the  speed  in  the  first  case  would  be  less  and  in  the  i 
case  greater. 

Packets  occupy  two  to  two  and  a  half  hours  in  ascending  th< 
Island  Bapids,  and  from  one  to  one  and  a  half  hours  in  desce 
Oonsidering  the  length  of  canal  necessary  for  overcoming  th€ 
Island  Bapids,  the  time  each  way  for  single  boats,  even'in  a  cf 
considerable  width  and  depth,  would  probably  be  not  less  thai 
hours. 

Tow-boats  with  two  or  three  barges  have  some  difficulty  at 
with  the  current  of  Bock  Island  Rapids  for  short  stretches,  I 
time  now  taken  iu  ascending  is,  as  a  rule,  less  than  would  be  re 
in  passing  through  a  canal  13^  miles  long;  if  more  barges  were 
and  double  trips  necessary,  the  advantage  in  time  would  possi 
iu  favor  of  a  canal.  On  descending  trips,  the  time  on  the  open  c 
would  not  be  much  greater  for  tows  than  for  single  boats. 

Bafts  are  now  taken  over  the  Bock  Island  Bapids  in  daylight : 
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ei^ht  to  ten  hours.  Making  allowance  for  delays  at  night,  the  average 
time,  under  most  nni'avorable  conditions,  strong  winds  excepted,  can 
be  taken  as  not  to  exceed  one  day.  The  extra  expense  of  running  rafts 
over  the  rapids  is  given  as  from  865  to  $110,  while  the  average  cost  of 
ft  day's  delay  is  from  865  to  $100.  As  rafts  can  now  be  taken  over  the 
Rock  Island  Bapids  at  all  stages  of  water  at  much  less  expense  an^  in 
mach  less  time  than  would  be  permissible  with  any  canal,  it  is  evident 
that  a  canal  would  not  be  used  for  rafts  under  any  circumstances,  unless 
possibly,  when  they  were  destined  for  Moline;  hence  a  detailed  consid- 
eration of  probable  time  required  by  rafts  in  passing  through  the  canal 
is  anuecessary. 

In  deciding  ^^  as  to  the  best  and  most  economical  plan  of  improving 
the  river  at  the  Bock  Island  Bapids  in  the  interest  of  commerce  and 
navigation,"  the  classes  of  navigation  must  be  considered  separately. 

(1)  Rafting, — ^This  interest,  as  has  been  shown,  is  at  present  the  great* 
est  in  magnitude  of  any  on  the  Upper  Mississippi.  Baft«  and  raft-boats 
do  not  require  any  greater  depth  of  water  than  is  now  furnished  by  the 

L channel  over  the  rapids.  There  is  some  slight  risk  and  extra  expense 
f attendant  upon  the  passage  of  rafts  during  low  water,  but  delays  are 
not  very  serious,  and  the  rapids,  even  in  their  present  condition,  are 
mnch  to  be  preferred  for  this  class  of  navigation  to  any  canal  that  can  be 
built.  If  canal  navigation  were  furnished  in  addition  to  the  open  chan< 
nel  improvement,  ratt-boats,  under  certain  conditions  of  wind  and  cur- 
rents, and,  possibly,  when  a  large  number  of  rafts  were  descending, 
might  occasionally  use  the  canal,  but  such  additional  facilities,  so  far 
as  raft  boats  are  concerned,  are  not  sufficiently  necessary  to  justify  the 
exp#^iise  of  a  canal.  While  the  present  facilities  for  the  passage  of  the 
rapids  by  rafts  and  raft-boats  are  goo<l,  they  can  be  made  much  better 
by  such  additional  work  as  will  serve  to  give  a  wider,  more  direct,  and 
a  more  plainly-marked  channel,  making  navigation  by  day  easier  and 
safer  and  navigation  by  night  practicable. 

(2)  Packets  tcithout  tows. — Until  a  greater  depth  than  4  feet  at  low  water 
is  secured  at  all  points  above  and  below  the  Ro(;k  Island  Bapids,  a 
greater  depth,  while  ic  would  be  advantageous,  is  not  absolutely  neces- 
sai-y  for  packet  navigation  on  the  rapids  ;  and,  considering  the  rate  at 
which  the  radical  improvement  of  the  Upper  Mississippi  is  progressing, 
it  will  be  a  number  of  years  yet  before  an  additional  depth  on  the  rapids 
will  become  a  necessity.  The  passage  of  the  large  packets  over  the  rapids 
is  now  attended  with  some  extra  expense  for  fuel  and  special  pilotage, 
and  probably  with  some  slight  risk  even  in  day-time;  but  the  delay  at 
night  and  at  other  occasional  times  when  conditions  are  not  favorable  for 
a  safe  passage  is  the  most  important  matter  to  be  considered  at  present 
in  connection  with  the  effect  of  the  rai)ids  on  packet  navigation.  These 
delays  are  expensive,  and  the  interests  involved  justify  such  work  as 
will  permit  the  packets  to  cross  the  rapids  safely  day  or  night.  The 
further  improvement  of  the  present  navigfible  channel  necessary  in  the 
interest  of  raft  navigation,  together  with  a  slight  deepening  and  widen- 
ing at  a  few  additional  points,  will,  it  is  thought,  lurnish  a  channel 
navigable  for  packets  by  night  as  well  as  by  day  ;  and  while  a  canal,  if 
it  existed,  would  undoubtedly  be  occasionally  made  use  of,  its  necessity 
for  packet  use  does  not  seem  sufficiently  great  at  tfie  present  time  to 
jnstify  its  construction.  But  while  a  depth  of  4  feet  at  low  water  and 
such  improvement  of  the  natural  channel  as  is  now  recommended  may 
be  sufficient  for  a  number  of  years  to  come,  it  is  certain  that  in  the 
future  the  interests  of  commerce  and  navigation  will  require  a  channel 
with  less  current  on  the  chains,  a  depth  of  not  less  than  6  feet  at  low 
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water,  and  a  width  of  probably  not  less  than  400  feet,  or  a  cam 
the  rapids*  giving  similar  facilities,  for  use  when  the  river  ma 
low  stage.  Of  these  two  plans  for  securing  a  6-foot  navigatii 
rapids,  that  of  a  canal  promises  more  positive  results  and  ii 
{lenaive. 

9.  Packets  or  tow-boats  toith  barges^  etc. — During  certain  low 
the  river  th6  available  depths  at  many  points  necessitate  the 
of  freight  on  barges,  towed  either  by  the  regular  packets  or  spc 
boats.  The  swift  current  on  some  of  the  chains  makes  the 
the  rapids  by  large  tows  tedious  at  times.  The  work  needed 
tating  raft  and  packet  navigation  will  overcome  some  of  the  d 
experienced  by  tows  above  the  head  of  Moline  Chain,  except! 
bly  at  Sycamore  Chain  ;  but  from  the  head  of  Moline  Chain  U 
of  the  rapids,  where  there  is  a  fall  at  low  stages  of  nearly  7JS 
miles  and  about  4f  feet  in  1|  miles,  such  general  increase  of 
reduction  of  current  by  channel- works  as  will  make  this  sectii 
rapids  easy  of  navigation  at  all  times  by  large  tows  does  not  01 
practicable  even  at  great  expend,  and  it  is  this  class  of  m 
which  is  most  seriously  affected,  6bl^  a&  regards  delays  and  a 
expense,  by  the  conditions  existing  at  the  Kock:  Island  Eapidf 

A  canal  2.9  miles  in  length  around  Moline  and  Lower  Chai 
Canal  No.  2,  previously  referred  to,  has  been  projected  at  an  < 
cost  of  from  11,111,934.12  to  $1,531,662.22,  and  it  is  thought  1 
a  canal  may  be  necessary  when  the  towing  interests  become  sc 
great,  or  when  it  may  be  positively  shown  that  the  interest 
merce  and  navigation  are  being  seriously  affected  by  the  dii 
moving  heavy  tows  up  the  rapids;  but  the  records  would  indi 
at  the  present  time  these  towing  interests  are  not  very  large, 
while  the  occasional  difficulties  met  with  by  individual  towi 
siderable,  liie  total  extra  eitpense  incurred  as  a  result  of  the 
of  current  is  probably  not  sufficiently  great  to  justify  the  h 
construction  of  this  canal.  The  remarks  made  with  regard  t 
navigation  for  single  packets  apply  with  even  greater  force  to 
ef  navigation. 

The  general  conclusions  of  this  Board  are  that  the  present  1 
channel  of  the  Bock  Island  Bapids  should  be  improved  to  1 
extent,  limiting  depth  to  4  feet  at  low  water,  as  to  make  a  pas 
them  by  day  or  night  reasonably  safe  and  as  easy  as  the  uata 
tions  permit,  and  it  is  thought  that  such  a  result  will  be  acoc 
by  the  work  referred  to  in  the  extracts  taken  from  the  proji 
engineer  officer  in  local  charge  of  the  work,  and  it  is  also  tho 
the  present  interests  of  commerce  and  navigation  justify  su 
penditure  as  is  involved  in  the  execution  of  such  work. 

When  the  towing  and  freighting  interests  of  the  river  I 
sufficient  magnitude,  or  when  the  interests  of  commerce  are 
be  materially  injured  by  the  difficulties  in  ascending  the 
channel  of  the  rapids,  the  construction  of  a  canal  from  th( 
Moline  Chain  to  the  foot  of  the  rapids  may  become  necessary 
is  only  by  means  of  such  a  canal  that  the  excessive  current  01 
tion  of  the  rapids  can  be  fully  overcome. 

When  the  improvement  of  the  Upper  Mississippi  Biver  fi 
depth  of  6  feet  at  low  water  at  points  below  the  Bock  Islao 
the  construction  of  a  canal  from  Moline  to  Bapids  City  in  t 
the  river,  as  shown  on  accompanying  tracing,  will  provide  a 
pense,  and  in  a  more  desirable  manner,  for  navigation  durin| 
that  the  additional  2  feet  of  depth  may  be  requi^. 
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A.  detailed   estimate  o£  the  cost  of  canal  conatruotioii  is  attached 
reto,  and  a  tracing,  showing  the  location  of  the  proposed  uiualu,  and 
the  channel  improTements  recommended,  is  transmitted  herewith. 
A.U  of  vhidi  is  lespectfuUy  sabmitted. 

O.  M.  PoE, 
CtXonel  of  Engineert. 

A.  Maceenzie, 
,  —  Major  of  EngineerB. 

;  ^J  W.  L.  Marshall, 

.  a^  Captain  of  Engineera. 

'>ie  Ghibp  of  EKamEBRS,  U.  S.  A. 


tprtarimatefUmaU  for  eafiai  artrnnd  the  Rock  Uland  Bayiit,  Mi>*i»»ippi  Strer,  aeeom- 
paafiHg  raart  of  January  16,  1469,  of  Board  of  Enginter  OfflrertuomtiiuUd  bg  Spe- 
cial Order  yo.  SH,  Headquartert  Corp*  of  Engiiner$,  October  S9,  !<«». 
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A  A  3. 

IMPROVEMENT  OF  DE3  MOISES  RAPIDS,  MISSISSIPPI  RITER. 

At  the  beginniog  of  the  year  there  was  on  hand  a  balance  of  $35,- 
111.16,  hot  of  this  amount  $25,000  wan  applicable  to  the  coustmctiOQ 
f  a  pier  below  the  Des  Moines  Rapids  Canal.  The  river  and  harbor 
ot  of  Angnst  H,  1-8S,  »p(>ropriatP()  $;{r(,0(Hl  for  continuing  work  on 
le  rapidH,  and  antborixed  the  establishing  of  a  floating  boom  to  con- 
ect  onter  canal  wall  with  upper  draw-reuit  of  the  bridge  at  Eeoiiuk.  in 
en  of  the  fixed  pier  formerly  provided  for.  Tliis  boinn  was  coniplptttd 
ad  pat  in  i)oaitioa  during  the  past  year  at  a  total  cost  of  $13,5<K),  leav- 
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ing  $11,500  of  the  amoant  oii|^al]y  set  aside  for  a  pier  to  be  used  fcr 
work  Quder  the  approved  prcgeot 

A  project  for  the  eonstraction  of  this  floating  boom,  with  plansj  w» 
sabmitted  Aagnst  24^  1888,  and  approved  Sep^mber  7, 1888. 

A  partial  project^xiovering  the  raising  of  look*waIl8  and  rock  excavi* 
tion,  was  sabmittedfAugast  24, 1888,  and  approved  September  6, 1881 

A  full  project  for  the  expenditure  of  the  $47,194.41  at  the  time  avail-  j 
able  was  submitted  February  28, 1889,  and  approved  March  15,  t^  J 
The  work  contemplated  by  this  prqject  was  as  follows :  ^    \ 

1 .  For  raising  lock-walls  of  lower  look,  m  speoified  in  prqjeot  of  Angnst  24  |7,  W!^ 

8.  For  office  building  at  lower  lock 5,  O0iT:ff 

3.  For  sluice  in  canal  bank  at  LamaUee'i  Creek ^  10,^1.8t 

4.  For  rock  excavation  above  guard-look,  as  specified  in  project  of  August 

24 - 1.200.IO 

5.  For  completing  iduiceat  Price^s  Credc 1, 000.10 

6.  For  riprap  face-stone,  now  under  contract 4,500.(10 

7.  For  protecting  outside  slope  of  canal  embankment,  stone  and  labor.. .  13, 750.00 

8.  For  completing  floating  boom 800.00 

9.  For  contingencies  of  engineering,  etc 2,589.14 

47,194.41 

The  work  carried  ont  daring  tiiie  year  has  been  tJie  eonstraction  of  | 
floating  boom,  the  removal  of  some  rock  above  grade  in  open  canal 
above  19  ashville,  the  commencement  of  the  eonstraction  of  the  slaice  at 
Sandasky,  and  the  raising  of  lock- walls  at  lower  lock. 

Plans  for  an  office  bailding  have  been  prepared  and  a  contract  for 
the  work  will  be  let  daring  Jnly,  1889. 

Contracts  were  made  daring  the  year  with  the  following  parties : 

1.  Patterson  Brothers,  Keokuk,  Iowa,  dated  September  27,  1888,  for  furnishing  stone 

at  Des  Moines  Rapids  Canal. 

2.  W.  J.  Broatch,  Omaha,  Nebr.,  dated  October  5.  1888,.  for  furnishing  and  deliveriDg 

at  Keoknk,  Iowa,  about  27,000  pounds  round  and  flat  bar-iron. 

3.  Carson  &  Rand,  Keokuk,  Iowa,  dated  October  6,  1888,  for  furnishing  and  delirer- 

ing  at  Keokuk,  Iowa,  about  425,000  feet  B.  M.  of  timber. 

4.  Pattcraou  Brothers,  Keokuk,  Iowa,  dated  April  27,  1889,  for  furnishing'  stone  at 

Des  Moines  Rapids  Canal. 

5.  Meacham  «&  Wriglit,  Cliicago,  III.,  dated  May  4,  1889,  for  furnishing  hydraulic 

cement  at  the  Des  Moines  Rapids  Canal. 

The  work  remaining  to  be  done  to  complete  this  work  in  accordance 
with  the  project  that  has  received  the  approval  of  Congress  is  the  com- 
pletion of  shiices  for  carrying  off  the  mnddy  water  of  Price's  and  Lam- 
allee's  creeks,  completion  of  work  of  raising  lock-walls  of  lower  and  mid- 
dle locks,  removal  of  a  small  amoant  of  rock  above  gradein  open  canal, 
completion  of  paving  of  canal  embankment,  bnilding  an  office  at  the 
lower  lock,  and  completing  the  lock  gronnds.  Most  of  this  work  is  pro* 
vided  for  by  the  finuls  now  available  and  will  be  completed  this  seasoa 

There  is  required  to  complete  this  work  in  accordance  with  approved 
project  the  sum  of  $22,000, 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved — 

Junei>3,1866 $200,001 

March  2,  18b7 500,001 

Jnlv2;\  1H68  (nllotment) 300,001 

April  10,  1869  (allotment).! 178,201 

December  23, 1869 200,001 

July  11,  1870 400,001 

January  18,1871 341,000 

March  3,  1871 w 250,000 

June  10,  1872 400,000 
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y  act  approved — 

Bfan:h3,1873 $400,000 

June  23,  ltf74 400,000 

Biaroli3,1875 480,000 

AafCOBt  14, 1876 230,000 

Jone  18, 1878  (aUotment) 02,600 

&fftroh3,  1879 » 25,000 

June  14,  1880 20,000 

MAToh  3,  1881 .'i 25,000 

;jactpa8BedAagii8t2,ld82 30,000 

;y  »et  approved  July  5, 1884 50,000 

;y  art  approved  Annfiut  5, 1886 26,250 

ly  aei of  AngoBt  11, 1888 -  35,000 

Total ^ 4,552,960 

Money  statement. 

rnlyl,  1888,  amoant  available |2S,240.16 

Lmonnt  appropriated  by  act  of  AngoBt  11, 1888 35,000.00 

60,240.16 
fnly  1, 1889,  amoant  expended  daring  fiscal  year,  ezclaBive  of 

liabilitlee  oatstaading  July  1, 1888 926,343. 85 

jQlyl,  1889,  oatetanding  liabilities 710.18    , 

July  1, 1889,  amoant  covered  by  existing  contracts 12, 858. 88 

'- 39,912.91 

Jnlyl,  1889,  balance  available 20,327.25 

{Amoant  (estimated)  reqnired  for  completion  of  existing  project 22, 000. 00 
Amoant  that  can  be  profitably  expended  i  n  fiscal  year  ending  J  nne  30, 1891    22, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahtract  of  proposals  received  and  opened  by  Maj,  A,  Mackenzie^  Corps  of  Engineers^  at 
Hock  Islandj  III.,  at  2  p.m.,  September  )^j  l^iS&f  for  furnishing  and  delivering  at  Kco- 
kukj  lowa^  about  425,000  feety  B,  M.,  of  pine  timber. 


Articles. 


M8  pieces  6  tnches  by  8  inches  by  16  feet,  con- 

tainio? 42.752  feet,  an 

iOO  pieces  10  inches  by  12  inches  by  6  feet, 

ronuininK  12.000  feet,  B.M ' 

ZOO  pieces  8  inches  by  10  inches  by  0  feet,  con- 

UuniniE  K.OOO  feet,  H,  M 

K3  ple<:es  3  inches  by  12  inches  by  16  feet, 

contsioinjc  17,424  feet,  B.  M 

too  pieces  10  inches  by  12  Inches  by  13  feet> 

conuinins  13,000  feet,  B.M 

r32  pieces  12  inches  by  12  inches  by  16  feet, 

conuininj^  140.544  feet,  B.  M 

C  pieceH  12  inches  by  12  Inches  by  8  feet, 

ooDtaininjc  3. 072  feet,  B.  M 

30  pieces  12  inches  by  12  inches  by  32  feet, 

cmtAinins  40.9^0  feet,  B.  M 

79  pieces  12  inches  bv  12  inches  by  24  feet, 

contAinins  187,052  feet,  B.  M 

pieces  X  inches  bv  10  inches  b3'  10  feet-,  con- 

tsininfT  134  feet,  b.  M 

pi«oes  8  Inches  bv  12  inches  by  16  feet,  con- 
taininjc  2ri«  feet.  K  H 


Total 


No.  1.  Barlington 

Lumber  Co., 
Barlington,  Iowa. 


No.  2.  S.&J.C. 

Atlee,  Fort  Madi 

son,  Iowa. 


PerM. 


$13.50 
14  00 
13.50 
14.00 
14.60 
14.50 
14.00 
20.00 
18.50 
14.00 
14.50 


Amonnt. 


$577. 15 

168.00 

108.00 

243.03 

18a  50 

2, 037. 88 

43.00 

998.40 

2,552.11 

1.88 

3.71 

0,922.58 


PerM. 


$13. 75 
14.50 
13.75 
14.25 
15.00 
15.00 
14.00 
21.00 
18.50 
13.  M 
14. 50 


Amount. 


$587.84 

174.00 

110.00 

24&29 

195.00 

2, 10&  16 

43.00 

1,048.32 

2, 552. 11 

1.81 

3.71 

7, 072. 24 


No.  3.  D.B. 
Stevens  &  Ck>., 
Cassvillo,  Wis. 


PerM. 


$14.00 
14.00 
14.00 
14.00 
14.00 
15.00 
15.00 
23.00 
10.00 
14.00 
14.  00 


Amount. 


$598.52 

168.00 

112.00 

243.03 

182.00 

2,108.16 

46.08 

1, 148. 10 

2,021.08 

1.88 

3.58 

7, 233. :» 


1770     BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 
Ahitraot  €fprop09t^  r&mv^d  and  upened  hg  M^qot  A,  Mackentie^  etc. — Continued. 


ATtf*^*. 


108  pieoes  6  inchMby  8  inohes  by  10  feet,  con- 
tuning  42.752  feet,  B.  M 

!00  pieoes  10  inches  by  12  inohes  by  0  feet, 
contaioing  12,000  feet,  B.M 

iOO  pieces  8  inohes  by  10  inches  by  6  feetk  con- 
taining 8.000  feet,  B.M .•  — 

103  pieces  3  inohes  by  12  inohes  by  16  feet, 
conUining  17,424  feet,  B.M 

100  pieces  10  inohes  by  12  inches  by  18  feet, 
containing  13,000  feetk&H 

r32  pieces  12  inches  by  18  inches  by  16  feet, 
containing  140,6U  feet,  B.M 

12  pieoes  18  inches  by  18  inohes  by  8  feet, 
containing  8,073  feet,  B.  H 

130  pieces  12  inches  by  12  inohcb  by  88  fiset, 
conUining  49,920  feet,  B.M 

i79  pieces  12  inches  by  12  inches  by  24  feet, 
containing  137,952 feet,  H.H 

I  pieces  8  inches  by  10  inches  by  10  feet,  oon- 
Uinicgl84  feet.]^H 

I  pieces  8  inohes  by  12  inohes  by  10  feet,  oon 
taining 250 feet,  &M 


Kci.  Qninoy 

Saw-Min  Co.. 

Qoinoy,  IlL 


PerM. 


Total 


$1&.00 
17.00 
10.00 
l&OO 
17.00 
17.00 
17.00 
27.60 
82.60 
10.00 
17.09 


Amoont. 


1644.28 

204.00 

12&00 

278.78 

22L0O 

2,889.25 

52.22 

1,872.80 

8,106.92 

2.14 

4.36 


No.   6.  Knapp, 

Stent  A  Co., 

Fort  Madison, 

Iowa. 


PerM. 


8,897.74 


$13.60 
14.50 
14.00 
15.00 
15.00 
16.00 
16.00 
26.00 
20.00 
15.00 
16.00 


▲nxrant. 


$577.15 

174  00 

112.00 

261.36 

195.00 

2, 248. 70 

49.15 

1,24a  00 

2,759.04 

2.01 

4.09 


No.  6.  Canoi 
Band.  Keoku 
Iowa. 


PerH. 


7,630.50 


$13.50 
14.00 
13.50 
13.75 
14.75 
14.50 
14.00 
20.00 
18.50 
15.00 
14.50 


Amoi 


$51 

le 
i( 

li 

2,(K 
9$ 

2.5: 


6,&1 


Ahttract  of  proposals  reoeived  and  opened  by  Mai,  A,  Mackenzie,  Corps  of  Engine 
at  Bock  Istandf  IlL,  at  2  p,  m.,  September  26,  1888,  for  furnishing  and  deUnrin, 
Keokuk,  Iowa,  about  27,000  pounds  round  and  flat  bar-iron. 


Articles. 

No.l.  W.J.Broatch, 
Omaha,  Nebr.* 

No.  2.  Ewjiia  I 
Co..  St.  Ixjuin.] 

Per 
pound. 

Amount. 

Per 
pound. 

Amo 

13  600  nnnndn  iron,  f  inch.  Tonnd.  common  ..---.r-,-, 

OenU. 
2 

2.1 
1.9 
1.9 
2 

2.4 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
1.95 
8.5 
2.76 
3.6 

$272.00 

61.05 

100.70 

3.57 

Ceiitt. 
2 
2  2 

T!85 
1.8.'> 

r^ 

2  QfiO  Twiunda  iron  4  inflh.  ronnd. common.. ................... 

5  300  nonnda  iron  1  inch. round. common   .................... 

188 Dotiuda  iron.  1^  inches,  ronnd. common................... 

1. 570  nounda  iron  2  inches. ronnd.  common  .................. 

31.40  i          2 

368 Dounds  iron.  If  inches. ronnd. roflned............. ........ 

8.8:i 

.60 

24.00 

19.20 

1.44 

2.16 

3.36 

5.26 

31.50 

12.37 

3.60 

2.25 
2.45 
2.25 
2.6.-> 
2.25 
2.25 
2.25 
1.9 

24  noniidn  iron.  2  itiAhMi.  ntnnfl.  rAflnnd 

1,000  pounds  iron,  flat  bar,  3  inches  by  1  inch,  refined 

800  pounds  iron,  fiat  bar,  4  inches  by  1}  inches,  refined 

60  pounds  iron,  flat  bar.  2  inches  bv  )  inch,  refined 

90  pounds  iron,  fiat  bar.  2  inohes  bv  i  inch,  refined 

140  pounds  iron,  fiat  bar.  4  inches  bv  1  inch,  refined 

870  pounds  iron,  fiat  l>ar.  6  inches  b v  #  inch,  common 

6  kegs  spilces.  7  inches  bv  ;  inch.90  noonds 

610  nuts,  hexagon,  for  1-inc  i  bolts.  460  noonds 

610  washers,  cnt  for  l*inoh  bolts,  100  pounds 

Total 

581.94 

'Accepted  and  formal  contract  made. 
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}Inituv  Bapida  Canal. 


0.  yuie  Boil  addraw  at  btddar. 


»8.*T 


ilayuUB  burklUKttotio  . 


TaU]iuD(niiiti>n>ld.. 


Pittenon  Bnw.,  Eeoknk 


Ihlraet  of  propoiHiU  received  and  opened  bn  Maj,  .1.  MaDtitHxir,  Corpf  of  Engineers,  i 
Rnek  I-tand,  III.,  at  2  p.  m„  Sfpleniber'id,  \8S)i,  for  furaukina  tlone  for  iiaf  at  the  a. 
Moinet  ttapidf  Canal  and  Drij  Dock,  and  delivering  the  «ama  ok  United  Stalet  bargei 
ia  eanal  or  in  llie  river  irilAiBu  mileg  of  the  htad  of  the  canal,  or  I  niift  of  ill  fool. 


a. 

Naraa  uid  sddreuof  bidder. 

Attielos, 

P.i-onb(* 
j.rd. 

AmaoDt. 

, 

A.J.-WhiD«r.Ki»klBUDd.IU 

Ftttcnaa  B»B.,  tCnoliuk,  Tqwa' 

MO.M 
1.3" 

V 

100  oobio  yard.  WuVing  SIO08 

S.KKi  cubic  j'irds  rlpnp  face  iloaB. . 

1»,1„ 

ia.iw 
0.00 

I.  as 

3.000 

lWii>nbiojBr,l,.Li«!kin(ri.lone 

3,000  oabli:  >-»rdn  riprap  raw  atoot. . 

ID.  310 

'Acceptod^  romtnl  ooatract  msdo, 


Moinei  Rapidt  Coital. 


:t  2  ji.  m.,  for  hsdrauliB  ccmmt  for  uae  at  t\e  Del 


»™.^^w.,«.„. 

CwneDl,  nitonil,  EOO 
Iwrrnla.perlMrnil 
of  300  pound.. 

Eonmrlis. 

In  bflrrpU. 

..^. 

I 

llMchm.  *:  Wrijrh!,  Cliic»cn.in 

Junei  MoNanuiii.  Keokpk.lDva  .... 

»i.ia 

-:i^ 

Utlo.cm.ml. 

! 
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f 

A  A  4. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

The  Des  MoiDes  Bapids  CaDal  was  open  for  navigation  daring  the'past 
year  two  hundred  and  forty-five  days,  during  which  time  there  passed 
through  it  1,022  steam-boats  and  288  barges,  carrying  22,880  passengers, 
50,008  tons  of  merchandise,  and  381,659  bushels  of  grain.  There  aUo 
passed  through  118,508,045  feet  of  lumber,  26,333,320  feet  of  logs, 
50,221,099  shingles,  and  37,413,810  lath. 

The  expenses  of  operating  and  caring  for  the  Des  Moines  Bapids  Canal 
during  past  year  have  been  $38,885.37.  These  expenses  are  now  pro- 
vided for  by  an  indefinite  appropriation  made  by  act  of  Congress  of 
March  3, 1881. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic 

The  operating  and  care  of  the  canal  are  in  the  immediate  charge  of 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report  is  appended. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved — 

April  30,  1878 $7,500 

Juno  18,  1878  (allotment) 32.500 

March  3,  1879 40,000 

June  14,  1880 .'W.OOO 

March  3,  1881,  for  fihcal  year  ending — 

Juiie30,  1882 45,000 

June30,  1883 75.000 

June  30,  lfc84  ...., 47,000 

June  30,  1885 40,500 

June  30,  188() 43,000 

Juno  30,  le87 44,000 

Juno:W,  1888 42,000 

Juno:U),  1889    39,000 

Total 485.300 

Money  statement 

July  1,  1888.  balance  on  hand $1,047.40 

Jniio  '.lO,  1889,  amount  drawn  from  Trcawnry  under  Indefinite  appropriation    'MK  000.00 

40,047.40 
Juno  30,  1 889,  amount  expendtnl  during  fiscal  year 38, 8e5. 37 

June  30,  1889,  balance  on  hand 1,162.03 


] 


I 


Erpcndit urea  for  operating  and  care  of  Des  Moines  Itapids  Canal  for  fiscal  year  endiMf    * 

June  30,  1889. 


Montli. 


18h8. 
.Tilly 

AujniRt 

Soptrmber. 
OcU>ber  . . . 
November . 
!)♦  conibor  . 

iK8y. 

iTnnnary . . . 
FebmaVy., 
Marcli ..... 

Apnl 

May 

Juijo 


Total 


Olfice  and  administration. 


Salaries.  Suppli^i?. 


$37.').  00 
375. 00 


750. 00 


$5.00 
"8.85 


CJO.OO 
375. 00 
375. 00 
640.00 


2ii0. 00 


3,750.00 


3.10 

.80 

0.05 


20.80 


Miaool- 
laneouH. 


$43.30 
63,  C5 
00.00 


0.04 

1.70 

83.  GO 


Total. 


$380. 00 

418.  MO 

63.  C5 

85^.85 


&40.01 
370. 80 
450. 40 
641).  05 


21.44         1241.44 


318.82 


4,005.62 


Canal  and  IooIcb. 


Labor. 


$1,513.00 
1,515.00 


Snpplios. 


2, 705.  84  , 

25.80  . 

2,Ch&83  I 

1,342.50  I 
1,400.00 
1,471.40  ! 
1.438.:J3  '' 
1,411.00  : 
1,640.00  I 


$03.00 
148.31 
186.76 
225. 61 
340. 12 
106. 16 

26.60 
142. 36 
20H.  10 
124.20 
664.87 

61.00 


17,241.70  ;  2,277.07 


Cttrrent 
ropairs. 


$647.84 

202. 53 

64.88 

1,301.75 

26.10 

335.36 

170. 47 
143.  38 
210.71 
35.  05 
168.  7(1 
285.31 


Total 


$2,254.74 
1.0.'ii84 

4.293.1* 

401.11 

,%  130.15 

l.f«.T4 
l,f99.S9 
1.507.67 
2.2i:.57 
1.087.54 


3,689.20     23,208.N 
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Eipenditurea /(IT  oprriitmn  ami  our*  of  !lei  Moiiien  HapUlM  Canal — (JrjuLiuui'U. 


MuuOi. 

DndglOR  MnaL 

tuML 

Labor. 

S-vvUm. 

ri^. 

Tfitml. 

issa. 

tl.STl.«0 

IWI.33 

l«,M 

4M.M 

18.6I 
eK.7* 

en.  73 
03.  a 

1S.(K 

s.u 

9.060.  w 
3R(.!» 

420:  to 

« 

i.Bar.tt 

UBB. 

3.M 

T!«,31 

S.STB.M 

».62a.i» 

%iit.n 

iUiao.n 

Viij^c  tfalnnsnl  of  the  De^  Moines  Baptdi  Canal  fW  Ae  year  ending  June  'iti,  18U9. 


HodUi. 

BhBi 

K 

^:= 

Pw- 

cbuidlie 

Oialn. 

1881 

118 
HI 
M 

11 

i 

■'1 

Is 

aeo 

BuAtU. 

...'"^ 

.. 

ess 

BM 

asa 

K!,8W 

..... 

LurnW. 

L«e.- 

ShtoBl-L, 

Lath. 

Bo.  of 

1B8R. 

ia,3S8[sa4 

j«t 

.Vumlm-. 

ill 

""iss.ww 

173,000 

aawpow 

IJUKtSM 

""sift  BOO 
B,  MB,  760 

ii,ii:iT.72a  1   s,o;t,o(M 

3,*lS,Ma      l.TTB.UM 

" '  3,' 6«,  affj ' ' "  "  850,' fio ' 

|g». 

M*.,;fl 
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T». 

SaloiM-l  ^U^ 

S^f-^ 

^. 

itappll.^ 

Bap-b*. 

T«Ul 

I»3 

ia*V/.'.V.",'."'.y.'.. 

tisiiii 

t,  f-.0  00     IM.  M 
3,TM.M      2KW 

Kea.sz'*4.4&.3i 
mslU  I  s.Ma.M 

MI.121T0 

li.«H.oe 
*,3M.ei 
z.as.?i 

1.7SI.W 
1.MZ.M 

i,aT7.f7 

'tis 

S.  137.88 
5.6M.*; 

):<Ba.2» 

1!:S! 

tim.m 

u2!io   s,e«.a    iTlni.78 

4^(.M     4.«84.«7     18,  rat.  23 

4^1.70    s,sK.^^    it,iK.gt 

318.ra     4,«BS.B     1T.SU.7* 

^:;::::::::::::::: 

DredgluR  ouL 

>imii>. 

Gnid 
totd. 

T«r. 

:  ^w.  ^,^ 

1 

T... 

iSS 

&  lis.  IS 

5S5 

■S:S 

ii 

i,-«s.m! 

l,«8&Ti 

tl(.l)M.3» 

i:7,)a8.4a 

37,  sag.  M 

1S,S3«.J» 
13.82i.H 
11,S32.U 
12.4ia.U 
•.HI.  It 

•3,_S«.0T 

"Is 

si: 

ti,  tn.  3: 

'1  1 

^ 

1 

1 
J 

1 

j 

i 

f 

,„,..._ i  „  ™ 

io.un 

as 

XTMT 

nm.. 

U.MS 

Ii 

J3.l« 

731,' 1-4 

17si43S 
4K.M1 

14.'i:K1T 

»,iMao<xi 

33:W7.«13 
;il,8K!.478 

1^5U8,M6 

"8.W«,'6«" 
13.161).  MM 

4.' 476:  WO 
I.UU.OM 
R,  ess.  7S4 
J.  778.  «7Q 
3.m.3BU 

34.SM;0TO 
M,  333,  320 

S:SSS 

3,II1.W 

13,^73,  *» 
4.  .101,800 
1».1>6I,78I 
63.«W.*S0 
60,^1.0811 

3,75.000 
11,  740,  OOO 

111 

B,%3,000 
17.4111,810 

St. 
H 

Im 

1 

1,10 

S--'---isi 

;S;:::::::::'  ™  S 

KBPOItT  OF  MB,  M.  : 


UXITED  STATES  CIVIL  EKOIKKBR. 


UsiTSD  States  GKGimBB  Office, 

Eeoiivk,  lova,Juli  1, 1689. 
Majok:  I  llav)^  tlie  honor  ti>  Hubiiiit  the  folloniDe  report  on  "oporatine  andcanoC 
IVs  Mohi-'s  Rajiiils  Cnnal  -  f-.r  the  fiscal  year  ending  June  30.  \m  : 
Thf  eanal  wa^  iipi-ii  ti>iiavi)iatii>u  il;'  days  ami  cloned  120  days. 
The  Kivul  lloiHi  of  l.-'irk'iKra'iiiuIly  Hiibei<1ed,ond  iu  the  fall  of  188d  the  aanallov- 
WAter  HtaKi'  I'anii'  an  in  Si'pU'iubi^r,  but,  as  a  rnle.tbe  last  tisoal  year  has  been  marlnd 
l>;r  a  very  ff>oA  lioating  Ntago  of  irater  nearly  all  the  time. 
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BXPAIBS  TO  CANAL  VMBANKBCSMT.' 

Ko  work  on  the  embankment  baa  been  done  daring  past  year.  Tbe  weak  places 
Blow  Naahrille  remain  as  tliejr  were  at  date  of  last  report.  Tbey  are  safe,  exeept  in 
lae  of  anotber  great  flo6d.  Should  snch  an  one  occar  in  the  future,  tbe  embankment 
rill  have  to  be  reinforced  on  the  insidci  but  it  is  not  at  present  necesMry. 

At  tbe  guard-look  the  macadam  was  removed  from  the  lock-grounds  and  taken  to 
tie  dry-dock  for  making  concrete.  The  earth  taken  from  the  embankment  above 
be  drv-dock  was  used  to  replace  this  macadam,  greatly  improving  the  appearance 
f  the  lock-gronnds. 

DREDGING  CANAL. 

Tbaeanal-dredge  was  employed  from  July  1, 1888,  to  September  18, 1886,  from  Oo- 
ober  5  to  30,  18{j8,  and  Yrom  April  1  to  18, 1889,  at  various  points  in  the  canal.  In 
eptember  the  entrance  to  dry-dock  was  dug  and  5,158  cubic  yards  mud  removed 
rom  tbe  dry-dock  prism. 

laterial  removed : 

Yicinity  of  Sandusky cubic  pards..  60,416 

Vicinity  of  Price's  Creek do 18,800 

Yicinity  of  Lower  Lookl do....    6,971 

ToUl 86,878 

The  dredge  was  worked  night  and  day  in  the  canal,  and  though  the  machine  has 
leeo  a  great  portion  of  the  time  away  from  Keokuk,  the  output  for  the  year  has  been 
Beat«r  than  in  any  other  year,  except  one,  when  a  contractor,  with  two  dredges  and 
9m  United  States  dredge  together,  removed  113, 000  cubic  yarns. 

The  night  and  day  working  of  tne  dredge  seems  very  satisfactory,  and  practically 
gives  us  two  machines,  as  compared  with  day  work  only. 

Tbe  four  dump-boats  were  decked  and  repaired  durin|i^  the  winter,  to  fit  them  tot 
mother  season's  work,  but  will  require  extensive  rebuilding  next  wintery  as  they  are 
BOW  five  years  old,  and  have  seen  very  constant  and  hard  service. 

REPAIRS  TO  PLANT. 

The^sual  current  repairs  were  made  from  time  to  time,  including  the  work  on  tbe 
fonr  dumps  above  referred  to.  The  fence  at  the  middle  lock  had  to  be  again  partially 
rebuilt,  owing  to  the  rotting  off  of  the  posts. 

BOUNDARIES    TO  CANAL  PROPERTY. 

The  remarks  made  in  the  last  annual  report  apply  in  all  respects  for  the  fiscal  year 
nding  June  30,  1889.    Nothing  farther  has  been  done. 

REPAIRS  TO  LOCK  GATES  AND  MACHINERY. 

But  little  repair  has  been  needed  to  the  lock  gates  or  machinery.  The  gates  at  the 
uard-lock  will  probably  have  to  be  rebuilt  in  the  course  of  one  or  two  years,  more  as 
bey  are  out  of  water  so  much  of  the  time  in  summer  that  decay  proceeds  faster  in 
bem  than  in  the  other  gates. 

MAcniNR-snop. 


During  tbe  winter  four  lock  engineers  and  two  carpenters  have  been  busy  on 
ioos  repairs  to  caoal  and  other  plant.  Two  small  dynamos,  of  2,000  c.  p.,  were  built 
9r  United  States  launches,  the  dredge-engine  was  thoroughly  overhauled,  and  all 
>er  machinery  put  in  eood  order. 

Tbe  old  wooden  building,  built  originally  of  second-band  lumber,  is  becoming  rotten 
nd  unfit  to  carry  the  shafting,  etc.  This  building  should  be  replaced  by  a  fire-proof 
trncture,  of  brick  or  stone,  for  the  safe  storage  of  thousands  of  dollars  worth  of^  pat- 
ems  and  machinery,  liable  to  be  consumed  at  any  time  in  the  present  inconvenient 
nd  inflammable  wooden  building. 

It  is  estimated  that  $3,500  would  provide  a  suitable  structure  with  iron  roof  and 
butters  and  a  comparatively  fire-proof  pattern-loft  over  the  machine-shop. 

CAPSTANS  AT  THE  LOCKS. 

The  large  raft  traflSc  that  passes  through  the  canal  has  developed  the  necessity  for 
Mne  means  of  iSscilitating  the  passage  of  the  canal  by  these  unwieldy  tows.    A  steam 
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A  A  6. 
OF  BEFUQE  ON  LAKE  PEPIN,  AT  STOCKHOLM,  WISCONSIN. 

annual  report  refers  to  the  damage  done  to  tbis  pier  at  the 

the  breaking  up  of  the  ice  in  the  spring  of  1888.    After  the 

Lake  Pepin  fell  sufBdently  to  permit  of  a  thorough  examina- 

was  found  that,  while  most  of  the  material  could  be  utilized, 

4  feet  of  the  top  of  the  pier  was  so  broken  up  as  to  necessitate 

iDg. 

were  commenced  August  23  and  completed  early  in  Novem- 
Bloping  sides  were  substituted  for  vertical  sides  of  super- 

and  the  angle  between  cribs  and  bed  of  lake  was  filled  in 
brash  and  rock.  As  the  ice  can  now  slide  up  on  this  pier,  as  in 
g^i^  the  pier  Jit  Lake  City,  it  is  thought  that  the  safety  of  the  pier  for 
lb  time  to  come  is  assured. 

ki  the  time  of  making  my  last  annual  report,  before  the  condition  of 
\  iigured  pier  was  thoroughly  known,  it  was  thought  that  an  addi- 
ml  appropriation  would  1^  necessary  for  carrying  out  the  necessary 
lairs;  but,  by  careful  management,  the  work  was  accomplished  with 
I  fbnds  available. 

Tnless  an  extension  of  the  work  is  deemed  desirable,  no  further 
propriation  for  this  work  is  needed  at  the  present  time. 
L  balance  of  $139.47  is  still  on  hand  and  will  be  used  for  small 
Mdra. 

ABSTRACT  OF  APPROPRIATIONS. 

•0lpM8edAngo(it2, 1882 |I0,000 

tet  approved  Jaly  5, 1884 15,000 

ToUl 25,000 

Money  statement 

ly  1, 1888,  amonnt  available $5,929.06 

7 1, 1869,  ainoant  expended  dnriDg  fiscal  year,  ezclasive  of  liabilltiee 
QtsUndiDg  jQDe  30,  1888 5,789.59 

Ijl,  1889,  balance  available 139.47 


A  A  7. 
PRELIMINAST  EXAMINATION  OF  MOLINE  CITY  HAKBOR,  ILLINOIS. 

United  States  Engineeb  Oppioe, 

Bock  Island^  III..  December  7, 1888. 

GrSNEBAL:  The  river  and  harbor  act  of  Angiist  11 ,  1888,  provides  for  a 
»Iiminary  examination  of  "  Moline  City  Harbor,  Illinois,"  with  a  view 
determining  whether  said  harbor  be  worthy  of  improvement  by  the 
ioeral  Government.  This  examination,  assigned  to  me  by  letter  of 
)  Chief  of  Engineers  of  August  28, 1888,  having  been  completed,  I 
re  the  honor  to  snbmit  the  following  report  thereon. 
Under  date  of  Angost  9, 1887,  there  was  referred  to  me  for  report  a 
tor  dated  August  2, 1887,  and  addressed  to  the  Secretary  of  War  by 
»D.  WiUiam  H.  Gtest.    This  letter  forwarded  and  commended  a  peti- 

BKG  80 ^112 
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exeavation  made  by  the  comnianding  officer  of  the  arsenal  in  con- 
Deetion  with  the  water-power  pool  lurniahes  a  channel  from  the  head  of 
Hie wingdam  at  the  head  of  the  island  along  the  sonth  side  of  the 
iam  ftnd  island  to  the  bridge  at  Moline ;  that  a  slight  widening  of  this 
BhiHinel  and  the  removal  of  a  sand-bar  aud^  probably,  a  little  rock  cut- 
Ung  will  bring  the  channel  to  the  pnblic  landing  at  Moline  and  permit 
the  largest  class  of  steamers  to  enter  the  harbor  and  land  at  all  stages 
of  water;  that  the  commanding  officer  of  the  arsenal  has  presented 
j^aiia  for  widening  the  channel  from  about  120  feet  to  400  feet,  and  that 
inch  widening  would  bring  the  channel  so  mnch  nearer  the  locality  set 
Apart  for  a  public  landing. 

The  facts  in  this  matter  as  shown  by  surveys  made  by  the  command- 
ing^ ofiQcerof  the  Bock  Island  Arsenal,  by  the  citizens  of  Moline,  and 
by  this  office,  and  as  shown  by  official  records  and  personal  investiga- 
tion, are  as  follows : 

Moline  is  a  very  important  manufacturing  city  and  shipping  point. 
At  the  present  time  nearly  all  of  the  shipments  and  receipts  are  by  rail. 
What  proportion  of  such  shipments  and  receipts  would  be  affected  by 
water  transportation,  it  a  safe  and  convenient  landing  were  available, 
it  ia  impossible  to  determine ;  but  enlarging  the  facilities  for  water 
shipments  would  undoubtedly  benefit  the  manufacturers  of  Moline  and 
the  city  generally,  by  increasing  the  effect  of  water  competition  on 
railroad  rates. 

Moline  has  no  natural  convenient  harbor,  being  located  on  the  Hock 
Island  Bapids  and  separated  from  the  channel  of  the  river  by  a  long 
and  broad  stretch  of  shallow  water  with  rock  bottom.  In  former  ye^rs 
Dse  was  made  of  a  landing  on  the  north  side  of  Beuham's  Island,  which 
landing  was  reached  by  passing  over  the  old  bridge  and  the  head  of  Bock 
Island.  Since  the  Government  purchased  Hock  Island  and  established 
an  arsenal  thereon  this  lauding  has  not  been  used,  and  the  records 
show  that  Moline,  with  a  view  to  hastening  the  completion  of  the  new 
Moliue  Bridge,  pledged  itself  not  to  ask  for  certain  privileges,  among 
which  was  that  of  using  the  bridge  and  roadway  over  the  island  for 
a  connection  with  the  old  landing.  But  this  landing,  which  is  on  a 
rocky  shore  in  a  very  swift  current,  involving  a  haul  now  considered 
prohibitory,  while  taken  advantage  of  when  dependence  was  necessa- 
rily placed  on  river  transportation,  and  used  by  boats  when  freights 
were  large  and  rates  very  profitable,  is  not  now  considered  safe  or 
convenient.  The  landing  is,  however,  as  good  at  the  present  time 
GM  it  ever  was,  and,  if  any  advantage  would  result  therefrom,  the  Gov- 
ernment could  be  relieved  of  the  charge  of  injuring  the  natural  ship- 
ping facilities  of  Moline  by  granting  permission  to  haul  freight  over 
the  bridge  and  head  of  island,  but,  were  such  permission  granted,  it 
is  almost  certain  that  no  advantage  would  be  taken  of  it. 

There  now  exists  a  narrow  and  crooked  cut  in  the  rock  bottom,  made 
to  &cilitate  the  flow  of  water  into  the  pool  of  the  Moline  water  power, 
from  the  head  of  the  wing-dam  above  Kock  Island  down  to  the  bridge 
%t  Moline.  This  cut  is  about  4,400  feet  long,  from  120  to  140  feet  wide, 
uid  said  to  be  3^  feet  deep  at  low  water.  Originally  an  increase  of 
width  to  400  feet  was  contemplated,  but  the  estimated  cost  of  such 
pridening  was  over  $300,000,  and  the  plans  were  so  changed  as  to  only 
sail  for  a  total  width  of  200  feet.  This  plan,  which,  in  connection  with 
I  farther  improvement  of  the  water-i)ower  privileges,  may  possibly  be 
sarrled  out  at  some  future  time,  if  Congress  will  appropriate  $100,000, 
dbe  estimated  cost  of  tbe  work.  The  plans  do  not,  however,  provide 
Ear  ao  inorease  of  depth  or  for  straightening. 


IF"'' 
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Ig  largest  steun  craft  roDning  on  the  Upper  MiMMifippI  mi^  be  able 
^      1  at  the  lowest  stages  of  water,^  aud  the  other  fiicts  i^esented 
itfa,  lead  me  to  the  oonckisioii  that  ^  Moline  GLty  Harbor,  niinoia,' 
worthy  of  improvemeot  by  the  Greneral  GoFenuneot. 
afeoetch  showing  the  locality  considered  is  indosed. 
Very  respectfully,  your  obedient  servant, 


»i«:-4.Mi 


Major  of  BmgmMn. 
Ohiep  of  ENamKEBs,  U.  8.  A. 


A  A  8. 


i9bli1cinart  examination  of  mississippi  biveil  the  main  8louoh 
at  hamilton,  illinois,  to  the  end  of  securino  a  good  and  8uf- 
nodsnt  steam-boat  landing  at  that  point. 

United  States  Engineeb  Office, 
Book  Island,  III.,  Hatew^ber  27, 1888. 

Obnxbal:  The  river  and  harbor  act  of  Aognst  11, 1888,  provides  for 
m  ezaounation  or  sarvey  of  ^^  Mississippi  Biver.  the  main  sloogh  at 
Biuiiiltonf  ni.,  to  the  end  of  secoring  a  good  ana  Mifficient  landmg  at 
1^  point." 

Tb»  preliminary  examination  of  above-mentioned  locality,  assigned 
b'  me  by  letter  of  the  Chief  of  Engineers,  dated  September  3^  1888, 
^▼ing  been  completed,  I  have  the  honor  to  snbmit  the  following  report 
ttiereon: 

The  work  contemplated  by  those  at  whose  saggestion  the  examina- 
Soa  was  ordered  by  Congress,  is  the  construction  of  a  channel  snitable 
ttff  the  interests  of  navigation,  from  the  main  river  through  a  slongh  to 
She  foot  of  Broadway,  in  the  town  of  Hamilton,  where  it  is  proposed  to 
Batabltsh  a  public  lauding  place. 

It  is  claimed  that  Hamilton  is  one  of  the  best  produce  markets  in 
Banoock  County ;  that  in  early  days  the  town  enjoyed  the  privilege  of 
baving  a  steam-boat  landing,  but  that  about  twenty  years  ago  its  land- 
\ng  was  tilled  up ;  that,  as  a  result  of  such  filling  up,  the  operation  of 
MMT-mills  has  been  prevented  and  the  shipping  of  produce  has  been 
made  expensive;  and  in  general  that  the  future  prosperity  of  the  town 
lepends  upon  the  improvement  of  the  facilities  for  shipment  by  river. 

The  town  of  Hamilton  is  located  on  a  slough  of  the  Mississippi  Biver, 
tn&aar  the  foot  of  the  Des  Moines  Bapids.  It  has  a  population  of  abont 
1,200.  Its  receipts  and  shipments  are  shown  in  the  accompanying  Ict- 
tacs  of  the  Business  Men's  Association,  but  what  part  of  such  shipments 
iiid  receipts  would  be  effected  by  the  work  desired  is  not  known. 

Previous  to  the  construction  of  the  Keokuk  and  Hamilton  Bridge, 
DOmmanication  with  the  Iowa  shore  was  kept  np  by  a  ferry-boat,  which, 
mt  low  and  ordinary  stages  of  water,  was  obliged  to  land  on  the  main 
wtver  bank,  at  points  designated  on  the  accompanying  sketch.  Occa- 
■hmaUy,  at  very  high  stages,  this  ferry-boat  was  able  to  pass  through 
a  eat-oft  below  present  bridge  site  and  into  the  slough.  I  can  not  secure 
any  definite  information  as  to  former  steamboat  business  at  Hamilton: 
Vnt|  if  such  business  ever  existed,  all  steamers  were,  firom  natural 
aiDaefli  restricted  to  the  use  of  the  same  landings  and  channels  as  were 
and  by  the  ferry-boat. 
^  It  appears  that  the  main  slough  at  Hamilton  is  not,  and  never  has 
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tHM»ii,  u  inivipiliU;  cbariiiel  of  tlxr  rrnv  <r  k  iiir*i«*r.  An  *iiii  pccscnt 
(mil'  ilir  lii'iid  (it*  tliiH  kIuu^L  i?^  ciciNHd  V}  k  iiici  r^h^^ti  iiir.  wiicer  oqIt 
iv{i«*liiiiv;  Mil*  nIoii^Ii  in  an  in^i^iiiciar  trreiai  "ii^^iiuci  ^  aarrovaai 
iMiiokiNl  riitoll;  and  jusi  below  ibe  j«rc«;KiH««c  ~i»iicii:r  *!ie  ^'on:rii  is  per 
inaiHMill.v  rlurMHl  to  iiavigatioD  at  suit  irjict  I'j  rctius^sK  Thtt  namnl 
li;iilu»r  of  ilaiiiilton  is,  and  alwar^  liaf^  tit«ezL  <a  tJu^  nam  rrv^r  biuik  in 
limit  of  ilio  town.  At  |irei»eDt  i»rivait  j»rc«jierrr  '.or*  ;if  .4  ±iHf  approach 
to  this  laiiilin^s  Init  Mirli  obstiuciioD  vonif  ii7*:tt-.kr  ~^  :^  oqh  wliieh  it 
IN  not  tlio  provinci*  of  tlu' General  G<«vt-rLE*<L"  t.:  r'Mno^**.  TTie  eon- 
siiiu'iioii  of  an  additional  harbor  in  ibe  KrC^ri  'vj^ita  -voaM  be  gocA 
i\\u\  Milliririit  for  Mtoani-hoatA,  and  generaJH  Hk^Crf  i^*?**'  :c  jv  liit^o:.  :h^zzu 
unpi;irtuMl)lo.  Tim  elevation  of  ibe  rock  :»:-~:ci  .:i  naiijzi  rir^r  and 
>ltMij:ii  pioliiluts,  except  at  very  great  exjiesstr.  ti-r  !•.  c^-r^ -z^.m  of  a 
p.i.sN.ij:i»  iitMii  the  channel  of  the  river  to  tbe  LaL-I.-^  ; r\o>?*f«i  \»y  :Le 
)H'oplo  of  1 1  anil  i  Ion,  which  could  be  uised  bv  vc^'.mz  Zik^i^^js  \kz  i  siig^ 
oi  Ions  ihan  (1  fivt  or  by  small  ateam-boats  atni  ±a:  :i:«&C9  •>{'  L^brest 
«h.in):ht  :it  a  st.ijic  of  Icnh  than  3  feet  above  low  wATrr. 

\\  lu!i»  It  IS  apparent  that  it  18  not  practical  :o  r^:o":l>i.  1  z*:<»l  and 
N  iV.«  out  Ntcani  tHiat  landing  in  the  main  sloagh  a:  Hdc::I:oz.  r.!..iViii]- 
.»;»  o  toi  ;,cncial  coniuien'c,  it  ia  iM>8Hib1e  tha:  a  lir.lr  ?az«l  lud  mad 
%:'.^\l;::u:;  :)f  the  cat  otV  and  in  the  aloagh  would  enable  >z:;ill  xxits  of 
.!»o  :»:1jios;  dr.iu^ht  to  n*ach  the  proiK)sed  landing  •iar.r::  .4  jvrrion  of 
ill,'  \»\u.  ;uid  perhaps  local  shipping  interests  would  rea:»  ?«^:Le  benefit 
;  *  ;x  l»\  .  'o;:i  this  ilnnlging  of  a  shallow  channel  iula::il  :r»>n:  rhr  river 
u«  [\'.c  ;«MMi  luiist  Ih«  considered,  in  effect,  as  a  partial  scb5:irnrt:  fora 
p:t>'\  :\vid  i\vai  the  town  to  the  natural  landing  on  The  mjin  river 
lvr.sk.  Au{  •:  d*vs  not  ap|H»ar  to  me  that  the  existing  conditions  or  |>ub- 
!',  '.Ax^'NN.iN  aistifV  the  undertaking  of  such  work  by  the  CTeneral  Gov- 

%".  ir.tu''.'.'. . 

To*.  -.I'i^  '.xMsoiiN  »:ivon.  I  am  unable  to  reiH>rt  that  the  main  slough  at 
U  I  •  :.»••    N  -MxtMthx  of  im]m>vement  by  the  General  Government." 

\  NX* ;.  :.  vl:o\\jt)a;  Iivalitv,  and  c^pics  of  Icttcrs  reccived  fpom  Busi- 
I'^xN  \:*-  s  Vnn*v.,*::om  of  Hamilton,  are  sent  herewith. 
\  .".>  u'NjHVtiullx.  your  olH»dient  servant, 

A.  Maceenzie. 
Major  of  Engineers, 

rill'  riiii:i  v^K  Kni5inkkks,  r.  S.  A. 


•iMi*\    .'•     '    .k.    ;  -.o  N:.>^  N*.     \\P   >K\*i;Kr.\KY   OF  TlIK  BUSIMRSS    MKX'8  ASSOCIAnOS 

0>-    ttWIll  IX»N.    ILLINOIS. 

IV  *k  *•  ',     \  .•     >  .••   .X'.*' ••  ."  »U\  :inil  a  lotttT.  iiiuler  date  of  SeptamWr  20,  from 
M  ^  ,.    >'.  I.  X.       .    «   'V  *•  ••...»•.  !.«  ;ts  by  NUyor  Hrulf^oA,  and  for  reply  to  the  name 

\i.-    .     .  » '. »  N       .X.     ■  »'   .'■.■.»»«■!*>;  >r.'4toniont: 

•     ji  »  •     '  . .   .     .•••.•".   i.-.'A^  inh;iUti:inlM. 

\  «, .     '■.,    r.'\xl,'   :\»«:   1  i\u\  WivTorii,  and  tho  Wabash. 

;     i     .    .'•.  -x     .  »■  '■  %%i  o   i  :'.%•  ::  Iixu*  ati:n:allv — 

Cm* 

550 

75 
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>nffh,  being  a  river  town,  we  have  been  deprived  of  a  Bteam*boat  landing, 
%  nigh  water,  for  over  tweiity  years,  and  tnat  with  a  reasonable  amount  of 
De  bj  the  Government  we  would  be  enabled  to  take  advantage  of  the  facil- 
ired  Dy  river  In  shipping  h  :y,  grain,  fruit,  and  other  prodnoe  that  we  ship 
ither  by  river  or  rail,  and  that  we  have  to  haul  on  wagons  to  Keokuk  for  ship- 
d  pay  toll  to  the  Keokuk  and  Hamilton  bridge,  which  is  an  expense  on  ns 
Id  be  avoided  should  we  have  a  steam-boat  hmding,  which  would  enable  ns 
roB  six  to  eight  months  in  the  year. 

It  we  wonld  like  to  have  the  landing  located  at  the  foot  of  Broadway  street, 
eity  owns  the  ground,  being  Front  street. 

lA  we  find  no  opposition  among  the  citizens  of  the  city  or  vicinity,  all  believ- 
be  a  public  benefit. 

it  the  location  of  our  town  and  the  future  interest  of  the  river  points  to  the 
f  of  Ihe  improvement, 
ary  respectfully, 

J.  W.  Pence, 
Secretarif  Butiness  A99oeiaiion  of  Hamilton. 

M.  Lbrot, 

President. 

.  Mkigs, 

.  S.  Engineer,  Koohuk,  Iowa. 


i   OF  TUB  RIYBR  COMHITTKB  TO  THE  BUSINESS  BfEN'S  ASSOCIATION  OF  HAM* 

ILTON. 

t 

(1.) 

HABfiLTON,  April  10, 1688. 

iton  is  situated  on  the  Illinois  side  of  the  Mississippi  River,  at  the  foot  of  the 
ines  Rapids.  In  the  early  days  of  her  settlement,  about  lri52,  has  enjoyed 
iral  privilege  of  being  a  steam- boat  landing  until  about  the  year  1865.  At 
le  a  large  quantity  of  alluvial  land  began  to  fill  up  her  natural  port,  a  natural 
ence  ol  the  sudden  settlement  of  the  country  in  the  vicinity  of  Hamilton,  a 
which  had  been  considered  for  a  long  time  as  a  swampy,  wild  prairie,  and 
las  become  in  a  score  of  years  one  of  the  most  fertile  and  one  of  the  most 
settled  of  western  Illinois. 

)cal  authorities  of  the  city  have  at  difi*erent  times  made  appropriations  foi 
rovement  of  the  landing,  but  without  avail,  having  not  the  means  to  appro^ 
Doogh  funds  to  efiect  the  improvement  so  badly  needed, 
umber  trade  of  the  city,  once  the  most  prosperous  of  Hancock  County,  de- 
until  her  saw-mills  had  to  shot  down  for  want  of  water  to  bring  logs  and 
into  her  port,  and  a  large  portion  of  her  population  had  to  leave  to  seek  em- 
it elsewhere. 

the  year  1875  the  fill  has  constantly  increased,  and  in  season  of  low  river  it 
Bed  the  water  to  be  stagnant  in  front  of  the  city,  and  in  the  summer  months 
ious  exhalations  thereof  is  a  threatening  danger  to  the  health  of  our  popnla- 

Iton  is  one  of  the  best  produce  markets  in  Hancock  County  and  a  good  ship- 
int.  Tbe  immense  quantity  of  produce  shipped  from  Hancock  County  finds 
al  market  in  the  Southern  States,  and  a  well-developed  water-way  would  be 
ense  advantage  to  our  town  and  county,  and  also  a  national  benefit,  and  we 
t  something  ought  to  be  done  to  remove  the  present  obstructions  to  naviga- 
d  thus  encourage  our  shippers,  and  particularly  the  lumlier  business,  so  pros- 
n  former  days :  and  we  are  of  the  opinion  that  a  petition  ought  to  be  presented 
Congressman  01  our  district,  and  urge  on  him  the  necessity  of  the  improvement 
welfara  and' prosperity. 
*ctfnlly  submitted. 

W.  H.  Lamonte, 
M.  Leroy, 
G.  D.  Satller, 
John  Pence, 
M.  B.  Lane, 

CommitUe. 
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jITader  date  of  October  18, 1  again  heard  from  the  mayor  to  the  fol- 
effeet: 

Tim  in  September,  id  answer  to  yonr  letter  of  September  10,  with  refjarenee 
I  afcali  uction  of  the  If  iseiasippi  River  between  Bearer  Idaod  and  the  Iowa  shore; 
Ikpft  time  the  water  has  been  lower  and  the  saml-bar  obetmction  mora  serions. 
^fiift^bllo  ferry  running  between  Iowa  and  Illinois,  and  has  been  for  many  yeusy 
BMWisarily  passes  over  this  sand-bar,  and  is  a  part  of  the  hifrhway  between  the 
■ad  is  regnlarly  need  for  that  purpose  by  the  public  generally  in  those  States, 
pmwooB  traveling  beyond  farther  east  and  west ;  also  a  large  amount  of  traffic 
M  €D  between  the  people  of  Illinois,  for  30  miles  or  more,  and  the  people  of 
i  4Atj  of  Clinton,  in  farm  products  and  merchandise,  and  for  se%-eral  months  past 
%%tmtmtm€i(  thepnblio,  especially  between  Iowa  and  Illinois  at  this  point,  has 
pv  Undsored,  delayed,  and  obstructed  by  reason  of  this  sand-bar,  and  many  steam- 
■ia  maning  on  the  riTer,  which  necessarily  pass  this  point,  have  been  obstructed  in 
a  aaoM  way.  and  such  has  been  the  case  for  several  years.  The  expense  of  remoY- 
g  or  Unproving  this  bar,  I  am  informed,  will  not  be  very  great,  and  it  seems  to  me 
at  Um  eiroomstances  warrant  its  being  done. 

The  facts  in  this  case  are  as  follows : 

The  Mississippi  Biver,  just  below  Clinton,  Iowa,  is  divided  by  Beaver 
dftnd,  the  main  river  and  low -water  channel  lying  to  the  east  and 
omaiiche  Slongh  to  the  west  of  the  island.  While  some  work  of  im- 
rovement  may  be  needed  in  the  near  fntnre,  there  is  at  present  no  ob- 
traction  to  navigation  in  the  main  river.  Comanche  Slongh  has  never 
Ben  considered  a  navigable  channel  of  the  river,  its  nse  in  connection 
fth  throngh  navigation  only  being  practicable  at  high  stages  of  the 
Irar.  Hie  main  nse  of  the  slough  appears  to  be  as  a  storage-gronnd 
ir.logB  and  harbor  for  tow-boats  of  the  Clinton  Mill  owners.  The  steam 
JDgTf  ninning  to  Garden  Plains,  III.,  lands  at  the  head  of  the  slongh. 
i  tnoing,  submitted  herewith,  shows  the  condition  of  the  head  of  the 
lovgb  in  1878  and  1888.  It  appears  that  in  the  former  year  sand-bars 
nd  very  shoal  water  existed,  bnt  that  possibly  the  channel  between  the 
ind-bars  and  the  mainland  was  a  little  wider  than  at  present.  It 
Iso  i^ipears  that  as  a  result  of  the  sand-bars,  which  will  exist,  and 
loal  water,  the  ferryboat  at  low  stages  has  some  difficulty  in  reaching 
■  landing  place,  and  at  extremely  low  stages  the  landing  place  must 
a  diftng^  temi>orarily. 

The  only  practical  method  of  removing  the  sand  at  the  head  of  Co- 
isncbe  Slongh  is  by  dredging.  Such  work  might  give  a  good  channel 
r  several  years,  bnt  it  can  not  be  considered  permanent  as,  owing  to 
itaral  causes,  the  bars  will  reform  in  time.  The  works  devised  for 
Bfnanently  maintaining  channels  at  other  points  of  the  river  would 
■idly  be  justifiable  or  permissible  here,  as  their  effect  might  be  to  in- 
me  the  main  river.  Instead  of  opening  a  channel  throngh  Comanche 
longh,  it  is  very  possible  the  slouch  will  have  eventually  to  be  closed 
I  accordance  with  the  approved  plans  for  the  improvement  of  through 
liw-water  navigation  of  the  Mississippi  Eiver. 

The  ferry  to  Garden  Plains  is  undoubtedly  of  considerable  interest  to 
hedty  of  Clinton,  and  possibly  its  present  landing  place,  considering 
he  present  condition  of  channels,  is  not  a  convenient  one  at  low  water, 
nt  it  appears  that  such  landing  is  not  on  the  main  river,  bnt  in  the 
icad  of  Comanche  Slough,  probably  1,000  feet  from  the  low- water  chan- 
id  of  the  river.  A  large  portion  of  the  city  lies  on  the  main  river  above 
be  month  of  the  slough,  and  a  landing  on  the  river  might  be  available 
br  tiie  ferry-boat  were  it  not  that  all  this  water  front,  including  public 
tteeta,  ia  occupied  by  saw-mills,  private  iners,  booms,  log-rafts,  etc.,  and 
Imm  <doeed  to  the  general  public. 

-Ih>iB  correspondence,  interviews,  and  personal  examinations,  it  ap- 
that  the  principal  interest  to  be  served  by  the  proposed  work  is 


^;..' ... 


APPENDIX  B  B. 


EMENT  of  the  MISSISSll'I'J  HIVEE  ABOVE  TOE  FALLS  OF  ST. 
»ST— IMPKOVKUENT  OF  THE  CHIPPEWA  .^.XD  ST.  CKOIX  KH^ERS, 
NSIN,  AND  OF  MINNESOTA  ElVEE  AND  KLD  KITEB  OP  THE 
I,  MINNESOTA  AND  DAKOTA— RE3EEVOIES  AT  TOF.  SOL-KCES  OP 
[I88ISSIPPI— IMPBOVEMENT  OP  TELLOWgTONE  ElVEB,  MONTANA 
AKOTA. 


OF MAJOB  CffABLBS  J.  ALLSN.  COBP3  OF  EXOiyEEICS,  OFFICES 
•ARGE.  FOB  THE  FISCAL  YEAR  ESDlX'i  J  USE  30,  l^^iS,  WITH 
{  DOCVMEST8  RELATING  TO  THE  WOB&S, 

DIPROTEJiBK  TS. 


ippi  Kiv«c  aboTetheFttllsofSt. 

iiray,  MioneMtit. 

oin  at  beadwktera  of  tbe  Uis- 

>pi  River. 

iw»    Kiver,    inclDding    Yellow 

[*,  WiBCODBID. 

lix  River,  Wiaconsin  and  Hin- 


5.  HioDMota  Rivoi,  MiDneAoIa. 

6.  Bed  Ktveruf  ibeNurlli,  Miunesutaiiiid 

Dakota. 

7.  SorvevB  for  re«frv(iir»  at  tbe  •oorceBof 

the  HiMisHippj,  St.  Croix,  Cliippewa, 
and  WiBi.diisin  rivere. 
8-  Tellowatonv  Kiver,  Mootaua  and  Da- 
kota. 


EXAMINATION. 
>r  Bismarck,  Dakota,  on  the  Upper  Hiasoari  Hiver. 


United  States  Engineee  Office, 

St.  Paul,  Minn.,  July  6,  1889. 
I  have  tbe  honor  to  forward  herewith  reports  upon  the  BarvejB 
'ks  for  improvement  of  rivers  aod  harbors  in  m;  charge  for  tbe 
•ar  eudiDg  Jnne  30,  1839. 
'ery  respectfally,  your  obedieat  servant, 

OSAS.  J,  Allen, 
Major  ofEngkuert. 
!hibf  op  Ekginbbes,  U.  S.  a.    ■ 


resent  project,  under  which  work  h;i«  been  carried  on  since  and 
ig  1880,  is  based  npon  the  project  for  the  improvement  of  252 
'  the  river,  from  Conradi's  Shoals  to  Grand  Rapids,  the  latter  the 
bead  of  steamboat  navigation.  Tbe  estimated  cost,  $54,127.50, 
in  tbe  report  of  February  8,  1875,  upon  part  of  the  Misaiasippi 
rtatioii  roates  to  the  sea-board;  plan  of  improvement  to  aU'oni 
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the  lambermen's  camps  and  settlements,  the  steamer  being 
r  all  for  the  narrow  widths  and  sharp  bends  whioh  occur 
of  the  stream. 

completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Grand  Bapids,  may  be  relied  upon  henceforth  to  provide 
ter  and  depth  for  the  steam-boats  on  the  river  at  and  above 
the  obstructions,  as  bowlders,  etc.,  should  be  removed,  as 
^  the  channel  and  interfere  with  the  movements  of  steamers 
of  water. 

ate  of  cost  of  this  improvement  from  Gonradi's  Shoals  to 
Is  was  made  in  1874.  The  first  appropriation  applied  to 
the  river  was  that  of  1880.  The  appropriations  of  1880, 
82,  expended  between  Aitken  and  Grand  Bapids,  aggre- 
K).  No  appropriation  was  made  after  that  of  1882  until 
\.  Between  1884  and  1888  a  great  many  snags,  overhang* 
;.,  formed. 

ban  $18,000  will  be  required  to  complete  the  removal  of 
to  navigation  between  Grapd  Bapids  and  Aitken,  and  that 
profitably  expended  on  that  work  during  the  fiscal  year 
30, 1891.  This  estimate  adds  $8,872.50  to  the  original  esti- 
5d  in  1876. 

at  present  two  steamers  with  barges  engaged  in  freight 
:er  transportation  between  Aitken  and  Grand  Bapids. 
bree  steamers,  but  one  of  them  was  burned  last  winter.  It 
hat  a  new  one  is  to  replace  it  this  season.  The  compara- 
f  commercial  statistics  herewith  show  thAt  in  1880,  the  year 
work  of  improvement  between  Aitken  and  Grand  Bapids 
there  was  but  one  steamer  (with  its  barges)  plying  between 
and  that  though  the  amount  of  freight  transported  that  year 
ras  unusually  large,  the  freight  rates  were  from  75  cents  to 
mnds;  while  in  1883, 1884, 1885,  and  1886  the  rates  reduced 
mts  per  100  pounds.  The  last-named  figures  obtained  in 
;h  time  there  were  three  steam -boats  engaged  in  freighting 
passengers  between  Aitken  and  Grand  Bapids.  The  coun- 
f  the  river  north  of  Aitken  is  becoming  more  and  more  set- 
^re  is  no  doubt  that  the  improvement  of  the  river  already 
he  United  States  Government  has  largely  contributed  to 
in  settlement. 

is  respectfully  made  to  the  comparative  tables  of  ship- 
^tos  of  freight  herewith. 

in  the  ooUection  district  of  Minnesota,  in  which  St.  Paal  is  the  port  of 
inoent  a  snbport  of  entry  and  delivery.  The  total  revenues  collected 
the  district  for  the  calendar  year  ending  December  31,  1888,  was 
doe  of  domestic  exports  passing  ont  through  and  from  the  district, 


PPROPRIATIONS  MADE  FOR  IMFROVINQ  THE  MISSISSIPPI  RTVKR  ABOVB 
THE  FALLS  OF  ST.  ANTHONY,  MINNESOTA. 

i— 

n •125,000 

1876 •20,000 

» 15,000 

81 10.000 

ingQstS,  1882 10,000 

It  11,  18d8 10,000 

:.. 90,000 

Id  and  expended  before  the  adoption  of  the  present  project. 
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COMMBBCIAl.  STATISTICS. 


b(  rittr  tibott  t*e  FmUa  of  St.  Anlkomg,  for  a  period  of  nime  gtan,  ISeO-Vm,  iucta- 


Vumt- 

bMU. 

K»J^tc„. 

Log.™. 

Lamber. 

ShlDElra. 

LiUi. 

Nt 

■' 

-'^"' 

■-"■"""■ 

;:>i.4i>j,(h;7 

{(7.111,000 

}20.M7,B00 

B  and  navigation  at  prea«Dl  time, 
iDnhetnnd  *t  MinnupolU. 


j.-isr 


BE8EBTOIBB  AT  HEADWATEfiS  OF  HIS8IS8IPPI  RIVEE. 

e  object  of  the  reservoirs  ia  to  collect  snrplas  water,  priatapally 
the  precipitation  of  wiuter,  spring,  and  early  somnier,  to  be  aya- 
tically  released  so  as  to  benefit  navigation  upon  the  Miaaissippi 
r  below  the  dams.  Beduction  of  heights  of  floods  in  localitivs  im- 
Htely  below  the  daus  expected  to  obtain  to  some  extent,  but  con- 
>f  extended  floods  or  freshets  not  expected, 
e  reservoir  project  is  the  outcome  of  surveys  and  esaminatioDS  in 
,  1874, 1878,  and  1879,  the  results  of  which  are  published  in  ap- 
ises to  various  Annual  Reports  of  the  Chief  of  Engineers, 
e  r£sum6  of  the  subject  is  |rivcn  in  the  report  of  the  Board  of 
oeers  printed  in  Appendix  A  A  to  the  Annual  Beport  of  the  Chief 
Dgineers  for  1887. 

om  the  results  of  the  surveys  and  examinatious  just  noted,  and 
ler  examinations  in  1880,  the  first  cost  of  constracting  41  reservoir 
i  io  Minnesota  and  Wisconsin  was  placed  at  tl,80i9,083,  ezcla- 
of  that  of  land  damages,  which  could  not  be  given  in  advance, 
page  1871,  Appendix  W  to  Report  of  the  Chief  of  Engineers  for 
.) 

le  project  for  this  improvement  wns  inaugurated  in  1880  by  an  ap- 
riation  for  the  coostructiou  of  a  reservoir  dam  at  Lake  Wioneba- 
ish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
reasons  given  in  the  annual  report  tor  1886,  the  work  of  conatrac- 
commeuced  and  has  been  continued  iu  Minnesota. 
>ur  reservoirs  have  been  completed ;  the  last,  on  Pine  Biver  at  the 
)t  of  Cross  Lake,  having  been  completed  io  1886,  tfaoagh  the  greater 
of  the  main  dam  was  finished  in  1885. 

mgress,  by  act  approved  August  5, 1886,  appropriated  as  follows : 
■  COD  tinnlDE  operations  upon  tlie  reservoirs  at  the  heodwaterB  of  the  UinlMippi 
■,  137,500 :  Provided,  Th&t,  ia  the  opinion  of  the  Chief  of  EngiDeera,  the  ex- 
itnre  of  this  appropriation  and  the  ultirast«  coutplclion  of  this  pvt  Of  the  nt- 
c  iyst«D  frill  aaeqgfttelf  improTO  DKTl^atioQ, 
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ted  reservoirs,  to  making  fiome  exten^ons  and  lepain  to 
osbUh  Dam,  and  to  general  eoctingencies,  and  probably 
jon  of  lands  between  Pokegama  Falls  and  Blackberry 

ided  npon  this  imttrovemeut,  incladiD<;  examinationn  at 
i-sites,  hydrological  observations,  land  damages,  amounts 
rards  to  Indians,  and  caie  and  maiDteoaDce  of  the  worka,  In 
tie  fiscal  year  ending  Jane  30, 18S9,  $011,473.53,  of  whit-b 
re  expended  daring  the  fi^wal  year  eoding  Jnne  30, 18S9. 
•e  profitably  expended  during  the  &sca]  y(>ar  ending  Jane 
sum  of  tT'J,524.42  jd  <^'are  aod  maiateBance  of  tbe  cont- 
end dikes,  in  creating  a  reservoir  at  Sandy  I^e,  in  con- 
pper  reservoir  by  t&1eplioD<>  in  <ro[^ec-ting  the  Pokegama 
r  and  Aitken  by  telegraph,  and  in  opentting  and  maintain- 

rco  benefited  by  the  reservoirs  reference  mast  be  made  to 
al  statistics  of  the  ilississippi  Kiver. 
le  assistance  in  work  npon,  and  management  of,  the  res- 
greatly  indebted  to  Mr.  Archibald  Johnson,  assistant 

ABeTBACT  or  APPBopKUTUum. 

I  JimeH,  1890 tT&.llOO.OU 

IMATChS,  1881 IaO.000,00 

DEDstS,  1885 300,000.0i» 

l3aly5,  1884 , 60.000.00 

I  AugastS.  1886 37,500.00 

til,  18« ia,000.00 

634.600.00 

tter  from  office  Chief  of  Kagineeri,  Norembet  9, 1881 ..  1,572. 15 

tt«r  from  offic«  Chief  of  Eagiueers,  JsaiiQry20.  11^62  ..  ITB.OO 

itter  from  office  Chief  of  EngitK-cra,  May  n,  1S88 8.60 

;ttpr  from  office  Chief  of  EDgim-'eni.  Jannary  18,  1h^  .,  613.85 

D8  Tor  damages  inconnectioo  witbtbe  bnildingof  l>eech 
le  Winnibigoshisli  dams,  loiter  ttom  office  of  Chief  of 

gust?   18Si 15,996.90 

itjoded  by  officer  in  charge  for  meteorological  obserra- 
,  e  I  ami  nations,  etc.,  at  proposed  dam-aitea,  letter  from 

Engineers,  May  27,  1881 7,500.00 

fficer  in  charge  iu  connection  with  the  building  and 
lur  reservoir  dams  to  Jnoe  30,  18l^,  inclading  ont^and- 
586,578.03 

tted  and  expended  to  June  30, 1888,  including  oatstand- 

iUties 611.473.53 

>f  the  Bystem  (onittibg  that  of  land,  Bt«.,  damages) 1,80(^083.60 

■riated 634,600.00 

g  tobe  appropriated 1,1T4,E63.50 

Money  statement. 

Lonnt  availablo $25,699,73 

riatedby  actof  Angnat  H,  1888 18,000.00 

37,699.73 
onnt  expended  daring  fiscal  year,  exolosive 

DtsUnding  Jnly  1,  1888 $12,316,35 

tstaud  in  g  liabilities 2,354.91 

14,673.26 

lance  available S3,0St  ''' 

) 113 
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er,  WisconSia,  indading  protection  of  tlie  TeOow  Banks,  is 

72. 

rk  for  improvement  daring  the  past  fiscal  year  has  consisted 
iction  of  a  long  wiag-dam  at  Plum  Island  Flats.  ao<l  io  extvD- 
ud  repairs  to  existing  worfes,  as  fi^ows: 
TaiU  of  wmi  ptrformti. 


irk  vviui  ]terformed  by  liired  labor  aod  parchasc  of  materials 
ninrket  as  beiii^  most  eeouomical  aod  lid  vanta^eoas  to  the 

erage  cost  of  brutfb  fascines  iu  the  work  was  t2.65  per  cord, 

one,  $l.'i'2  i>er  cubic  yard.    The  lowest  prices  ever  paid  for  cod- 

k  on  thia  improvement  were — 

ish  in  place  in  the  work,  $2.99  i>er  cord. 

me  in  place  in  the  work,  $1.47  jter  cubic  yard. 

>wiug  tor  the  year  is  a  saving  of  ^  cents  per  cord  of  bmsb  aod  of 

[>er  cubic  yard  of  rock  by  performing  the  work  by  hired  labor. 


--"-^ 

Loetllty. 

■ar 

H     Ihofri 

f£?ffl'"' 

LJM 

uclodlnx  Bhoni  prnttctlon  cimniitiou* 

« 

Uaij-l^aaToUowIlajik 

S«a 

tblB  I*  (faoEC  connect  ion. 
c«iDplct«cl;  ptlcAdrivm  (vr2,tj5 
•a-pMti;  pllM  driTon  ror  tm  fci 
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■'■aeea  the  Dells  at  Ban  Claire  and  the  mouth  of  tlie  river  and 
nit  the  Yellow  Banks. 

.11  balance  of  fiiiidfi,  $2,415.07,  remfuning  at  tbo  close  of  the 
I  year  will  be  applied  to  care  and  protection  of  the  existing 

.  U.  Powell,  assistant  engineer,  hae  rendered  valuable  service 
ctiou  with  the  improvement  of  this  river. 

rk  i*  in  the  oolleotion  diatrict  of  Hilwsakee,  Wis.    Tlia  diitios  on  iiopoits 
'w  tbe  ye>r  ending  December  31, 1IW8,  Bmaantod  to  S4!U1,49S.I)3. 

OF   APPROPRIATIONS  IfADK   POR  UfPROVINQ   OHIPPRWA  tEH'KR,  INCLCDIHO 
TBLLOW  BANKS,  WISCONSIlf. 

rtH,  1876 »I0, 

MW8 10, 

1  3, 1879 8, 

H,  If^ 
>3,  1 


idAngiiBtS,  1 

dJnl,    " 


proved  Julffi,  1884 

proved  Angodt  5,  1886  - 
A.ngasttl,  1888 


Afonej/  ttatement 

88,  kmonat  ftvaiUble $1,(137.28 

ppropriktedb7MtofAagU8tll,  1888 10,000.00 

11,037.28 

89,  (uuonnt  expended  dnrlog  flacal  year,  exclusive  of 

BSontiUndingJuly  I,  1888 8,377.21 

KO,  outetiutdiog  liabilitlea 245,00 

8,629.81 

89,  balance  available 2,415.07 

.  (estimated)  reqiiireil  for  completion  of  existing  project ....   115,737.72 

.  tbat  can  be  protitabty  expended  iu  fiscal  f  ear  eudingJuneSO,  1891    eO.OOO.OO 
.etl  in  compliance  with  I'equiruiiienta  of  sections  2  of  river  aad 
r  acUi  of  turn  aod  18ti7. 


COUHBRCIAL  STATISTICS 

owing  shows  tbe  commerce  of  the  Chippewa  Hlver,  Wisooniln,  In  1877,  b^. 
«r  folTowiDg  the  tlrst  appropriation  (August  14,  1876}  for  wokk  of  improve- 

feet,B.  H..  160,000,000 

picketa namber..    30,000,000 

do....    40,000,000 

aber  of  steam-boats  plying  on  the  CbippewnEiveT  in  1877,  or  tbe  nmonntof 
lone  bv  tbem,  can  not  be  Htat«d  einctly.  It  ia  aaid,  however,  that  tbe  bgai* 
iboul  the  same  as  in  1081  and  lena.  Tbe  latter  wiU  be  foDud  in  the  oom- 
itatemeot  following. 

PRESENT   (1888)    COMMERCE   OP  TIIB   CHIPPEWA   RITKX. 

feet,B.M..  161,309,519 

number..    50.544,370 

do....     86,342,900 

do....      1,600.320 

fSIongh) feet,  B.  M..  542,437,000 
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this  appropriatiou  some  of  the  wor»tobatructioDswere  removed 
r»>  lot's  Falls  and  Stillwater. 

r  appropriation  of  |8,000,bj-  act  approved  Marvh  3, 1879,  was  ex- 
t  tlie  same  manner,  and  in  addilioii  the  stream  was  thoroughly 
from  Taylor's  Falls  to  PrescotT,  the  results  of  which  were  re- 
innar.v26, 1880.     (See  pages  16G1,  lCC7,Api>endix  U,  Annual 

the  Chief  of  Engineers,  1S80.) 
he  results  and  maps  of  tliis  survey  is  based  the  present  jiluu 
remcut. 

rb  jjerfornied  in  I878-'79  lessened  tbe  difBcultiea  to  narjga- 
in  the  limits  worked  over. 

the  appropriation  of  $10,000,  bj-  aet  approved  June  14,  1880, 
an  under  tbe  present  project,  which  consists  in  tbe  coustruction 
and  jetties  to  confine  the  low-water  volume  to  a  practicable 
md  iu  removal  of  snags,  bowlders,  cribs,  and  other  obstr notions 
channels  between  Taylor's  Falls  and  Prescott. 
rk  daring  tbe  past  fiscal  year,  following  the  appropriation  of 
y  tbe  act  of  August  11, 1888,  consisted  in  removal  of  snags  and 
}gs  and  other  obstructions  from  the  channots,  and  of  leaning 
1  bends  of  the  river,  between  Taylor's  Falls  and  the  moutb  of 
;  in  construction  of  a  timber  and  pile  wing-dam  on  the  right 
lie  lower  end  of  Hudson  Bar,  and  iu  dredging  a  channel  190 
and  700  feet  long  at  the  same  point ;  also,  in  leveling  off,  and 
;  I'l.'t  feet,  the  wing-dam  at  Catfish  Bar. 


TOTAL   OP   WORK   DeNE    DUltINO   THE   FISCAL   TBAB. 
Baiiored/rvm  channeU  and  bends. 

uuiobsr.. 

oken da 


..do....  4!>9 


..do....  135 


cnblo;*i4t..      3 

uamber..    SB 

of  wing-dam  built  at  Hadson  Bar GOO 

of  wing-dam  built  at  Catfish  Bar S1& 

I  linear  foet  of  wingdama  built 715 

ftTATERlALS  USBI>   IN   THE  WORK. 

«  driven 104 

b  alteet-pilea  driven 601 

,  of  capa and  wale  pieces - 8, 600 

a  of  rock 719* 

iwh 178 

irk  was  done  by  hired  labor  and  purchase  of  materials,  ex- 
3,782,05  cubic  yards  of  dredeiug  at  Hudson  Bar,  which  was 
or  agreement,  at  an  average  price  of  21.6  c6nts  per  cubic  yard, " 
lat  was  very  reasonable,  considering  the  fact  that  the  dredg- 
ine  bad  to  be  towed  a  long  distance  to  tbe  work, 
tspended  during  the  fiscal  year  ending  June  30,  1889,  ioclnd- 
ending  liabilities,  $9,734.43. 
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and  crossings  from  Taylor's  Falls  to  the  moatb  of  the  liver,  in- 
temoval  of  snags,  piling,  old  cribs,  wrecks,  logs,  trees,  etc.,  will 
than  $15,000. 
eoet  of  extending  the  dams  at  Hudson  Bar,  and  of  constracting 
^  hms  on  the  right  bank  of  the  channel  at  that  x>oint,  a  total  of 
tHnear  feet,  at  about  $4  per  foot,  is  placed  at  $12,000.    To  this 
~  be  added  30,000  cubic  yards  of  dredging  at  the  Hndson  Bar,  at 
ible  cost  of  22  cents  per  cubic  yard,  $6,^0.    The  cost  of  the  pro- 
short  dam  on  the  Wisconsin  side  at  Catfish  Bar,  150>  linear  feet, 
^per  foo^  will  be  $600.    In  all,  $34,200  for  completing  the  improve- 
and  this  can  be  profitably  expended  on  the  works  named  during 

year  ending  June  30, 1891. 
revision  adds  $25,250  to  the  estimate  of  1882. 
showing  the  amount  of  commerce  benefited  and  to  be  benefited  by 
^improvement,  reference  is  made  to  the  accompanying  statistics  of  the 
Oroix  Biver. 

!he  largest  steamers  plying  the  Mississippi  Biver  between  St. 
il  and  St.  Louis  ascend  the  St.  Croix  to  StiUwater,  the  head  of  an 
sense  steam-boat  and  lumber-rafting  business,  which  is  dependent 
Ml  these  improved  channels.  Smaller  steamers  run  between  Still- 
tar  and  Taylor's  Falls,  cany  ing  passengers,  agricultural  implements, 
in,  etc.  From  forty  to  sixty  raft-boats  navigate  the  stream  below 
Iwater. 

"ram  150,000,000  to  200,000,000  feet,  B.  M.,  of  logs  are,  it  is  estimated, 
inally  towed  down  the  St.  Croix  Biver  to  points  on  the  Mississippi 
er,  to  be  converted  into  lumber,  while  immense  rafts  of  manufact- 
d  lumber  are  annually  towed  down  the  stream  and  into  the  Missif> 
)i. 

lie  advantages  and  benefits  to  the  people  of  the  lower  St.  Croix 
ley,  due  to  the  improvements  already  effected,  are  evident  from  the 
ering  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
per  cent,  since  the  improvement  of  the  stream  commenced.  On 
sat  alone  the  saving  in  freight  is  said  to  have  been  considerable, 
ortions  of  the  river-bed  between  Stillwater  and  Taylor's  Falls  are 
tracted  at  times  by  log-booms,  which  have  been  noticed  in  previous 
>rts. 

o  Assistant  Engineer  A.  O.  Powell  and  Capt.  O.  F.  Knapp,  over- 
',  I  am  indebted  for  valuable  services  in  connection  with  the  work 
mprovement  during  the  fiscal  year. 

lia  work  ib  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
itry  and  St.  Vincent  a  fmbport.  Collections  for  year  ending  December  31,  1888, 
248.9G;  domestic  exports  for  same  period,  $1)76,139. 

RACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  ST.   CROIX  RIVRR,  WISCONSIN 

AND  MINNESOTA. 

ct  approved  June  18,  1878 •$10,000 

Bt  approved  March  3,  1879 ^8,000 

ct  approved  June  14,  1880 10,000 

ct  approved  March  3,  1881 8,000 

3t  paMed  August  2,  1882 30,000 

3t  approved  July  5,  lfc84 9,000 

Bt  approved  August  5,  188C 7,500 

5t  of  August  II,  18-B 10,000 

Total 92,500 

"Appropriated  bef<»ro  adoption  of  present  project. 
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tBBH,  XTO.,  MANUVAOTUKED   AXD  RAFTED. 
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IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

Ln  ezaminatiou  of  this  stream  was  made  by  Maj.  Q.  K.  Wairea,  Corps 
Bagtoeere,  in  1866,  under  anthorizatiOD  of  section  4  of  the  act  of 
Igreits  approved  JuDC  23,  1866.  Major  Warren's  first  or  preliminary 
tort  of  this  snrvey  was  rendered  January  21 ,  1867,  and  printed  as  a 
ttof  Scoiate  Ex.  Doc.  No.  58,  Tbirty-uiiith  Congress,  second  session, 
[be  estimate's  of  cost  of  imtirovemeut,  based  upon  results  of  tbis  ex- 
inattOD  and  survey,  are  giveo  in  the  Iteport  of  tlie  Chief  of  Engineers 
the  year  ending  June  3U,  1867.  Two  plans  are  considered,  viz,  one 
Improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
«ttb  of  the  Minnesota  by  ineantj  of  locks  and  dums,  so  as  tti  secure  4 
t  of  water,  at  a  cost  of  $775,500,  and  another  to  secure  2  to  3  feet 
water,  by  removal  of  snags  and  bowlders  throughout  tbis  stretch  of 
er,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls, 
A  the  oi>erati<m  of  a  scraper  and  dredge-boat,  at  a  cost  of  $117,000. 
The  river  and  hartwr  act  of  Congress  approved  Manth  2,  1867,  ap- 
qiriated  $37,000  for  removing  snags  and  bowldei-a  throughout  the 
Ukesota  Biver,  thus  sanctioning  the  second  plan. 
hie  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
unh  3,  1871,  each  appropriated  $10,000  for  continuing  the  improve- 
nt. 

tbe  second  section  of  the  river  siud  harbor  act  of  Congress  approved 
m  10,  1672,  provided  for  the  survey  of  the  Minnesota  Biver  above 
laiootb  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
'pt  year,  the  re[)ort  i>ertaining  to  which  is  printed  in  the  Beport  of 
kChief  of  Engineers  for  the  fiscal  yetir  ending  June  30,  1873.  The 
■oval  of  obstructions,  principally  bowlders,  was  recommouded. 
the  same  act  (approved  June  16, 1872)  appropriated  $10,000  for  the 
jprovement  of  the  stream,  which  sum  was  expended  in  the  removal  of 
iwlders,  overhanging  trees,  etc. 
By.  act  ajiproved  March  3, 1873,  there  was  appropriated — 

^ortbe  inprovenicnt  of  IhA  Miunesat.'V  River,  Mianosota,  $10,000:  Provided,  That 

>-hair of  «aid  sum  Bball  Iw  uxpumleil  iM^tn'onii  Ihu  month  of  tbo  Yellow  Medicine 
i  Mioueitata  Falls,  on  said  livor. 

riiis  appropriation  was  applied  to  the  removal  of  rocky  ledges, 
widers,  suags,  and  overhanging  trees.  The  totiil  of  appropriations 
March  3, 1873,  inclusive,  was  $77,500. 
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nt  (au  occasional  trip  by  a  steam-boat  at  high  ^ater  excepted) 
>er  of  years. 

;  of  an  adetjuato  opeu-chauuel  iuiprovcmeut  of  the  rirer  from 
to  Carver,  such  an  improvement  as  might  last  for  a  niimber 
Jim  found  to  be  not  less  than  $52,000. 

ropriation  being  inadequate  for  tlioroa;;h  work  at  either  Belle 
the  extent  of  river  from  its  mouth  to  Carver,  and  still  less 
for  the  perlbrmaneo  of  work  if  divided  between  them,  it  was 
ded  that  the  sabmittiug  a  project  for  expeuditnre  of  the 
lion  be  delayed  until  the  further  wishes  of  Congress  might  be 
nntil  some  definite  information  as  to  prospective  navigation 
)btained  ajjon  which  to  base  a  project  for  the  best  utilization 
ropriation. 

orted  that  daring  the  navigation  seascm  of  18SS  one  small 
tie  Ida  Campbell,  tran8[>orted  between  St.  Panl  and  Shakopee, 
above  the  mouth  of  the  Minnesota,  350  tons  of  hay  and 
brick,  and  that  there  m  now  one  steamer  engaged  in  trans- 
ick,  etc.,  between  tlie  same  points, 
ipeuded  under  the  project  following  the  survey  of  1874, 

:i>eDded  under  all  projects,  iucludiug  the  survey,  $117,485.60. 
Uongress  order  an  open  channel  improvement  below  Carver 
r  $25,000,  in  addition  to  that  appropriated  in  1S88,  could  be 
during  the  fiscal  year  ending  June  30, 1801. 

is  ID  the  collection  <listrict  of  MimiehOta.  iu  vliioh  St.  Paul  is  the  port 
(1  St.  Yinceat  a  Bob-port  of  entry  and  delivery.    The  total  revennea 

imports  in  tbe  district  for  the  calendar  year  endiDg  December  31,  tH88, 
.9(>.     Value  of  domestic  exportH  passing  out  tbroiigh  and  from  tho  diatrli^t, 


P  APPROPBIATIOKS  UADK  FOR  THR    lUPROVBHKNT  Or   THE    HIMMKBOTA 
RIVER. 

,  1907 $37,«)0 

1870 10,000 

,1871 10,000 

1872 10.000 

,1873 10,000 

1874 -10,000 

,1875 10,000 

U,  1W76 10,000 

,1878 * 10,000 

ifiustll,  188S 10,000 

W7,600 

Money  ttatment. 

,  amount  available,  including  that  for  ontaUudiDg  liabilitiu 

-- t»42.00 

>ropriated  by  act  of  Augnet  II,  1888 10,000.00 

10,042.00 
,  amoaut  expended  during  QbcuI  year,  ezdaslTe  of  lia- 

tatanding  July  1,1888 »ia60 

,  outstanding  liabilities 9.00 

27.60 

,  balance  arkilable 10,014.40 


08,  deposited  to  credit  ' 
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«  t 

lOfA&T  or  WOBX  DONE  DURING  THE  YEAR  ENDINQ  JUNE  30,   1689. 

• 

:ds  of  material  dredged 40,707 

f  iring  and  training-dains  built feet..  7,796 

r  obannel  cats do...  6,8S5 

milesof  river  worked  over S8 

"esnlt  of  the  year's  work  has  been  improved  channels  on  the 
lit  of  Goose  Bapids  to  afford  depth  of  3  feet  at  ordinarily  low 
uid  channels  to  afford  a  depth  of  4  feet,  at  the  same  stage,  for 
s  by  river  below  (north  of)  Grand  Forks. 
otdl  work  done  upon  this  stream  since  the  first  appropriation 
nprovement  was  made  in  1876,  and  extending  from  Fort  Aber- 
i  to  a  point  62  miles  by  river  below  Grand  Forks,  a  total  river 
3  of  290  miles,  is  as  follows : 

»f  cabic  yards  of  material  dredged d01,735 

>f  snags  removed 618 

if  overhanging  trees  removed 8,705 

rdsof  bowldem  removed 382 

>f  Btami>8  removed 108 

it  piles  removed 83 

9f  drift-piles  removed 8 

noved , 1 

ear  feet  of  channel  excavated 88,707 

ear  feet  of  wing  and  training  dams  conHtrncted 127, 040 

• 

tufas  Davenport,  assistant  engineer  upon  this  improvement  for 

t  seven  seasons,  Is  deserving  of  great  credit  for  faithfulness  and 

carrying  out  the  work  intrusted  to  him. 

be  work  for  improvement  of  this  stream  has  been  i)erformed  by 

ibor. 

GENERAL  CONDITION  OP  THE  WORK. 

(foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
ng  60  feet  in  width  at  low  water,  and  the  4-foot  dredged  chan- 
►m  Grand  Forks  to  a  point  62  miles  north  (distance  by  river), 
iug  70  feet  in  width,  are  in  good  condition,  and  no  difficulty  is 
need  over  those  improved  portions  of  the  stream  by  boats  loaded 
se  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be  car- 
er the  improved  portions  of  the  rapids  and  of  the  river  between 
oint  and  Grand  Forks.  The  removal  of  snags  and  trees  between 
jad  (opposite  Fargo)  and  Abercrombie  improved  that  portion  of 
?am  for  navigation  daring  high  and  medium  stages  of  water, 
river  is  subject  to  laud-slides,  several  of  which  have  occurred 
the  past  four  years  at  Goose  Eapids  and  near  Frog  Point.  These 
can  never  be  anticipated,  form  obstructions  when  they  occur, 
ive  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
:  and  cost  of  the  improvement. 

rally  since  the  first  bars  were  dredged  in  1879  the  carrying  of 
1  barges  has  been  greatly  facilitated.  Before  the  dredging  c6m- 
I  in  1879  there  were  but  1 J  feet  of  water  (ruling  depth)  upon 
itween  Moorhead  and  Goose  Rapids  and  2  feet  on  the  bars  below 
Forks  at  ordinarily  low  water,  and  before  the  removal  of  snags 
ning  trees  between  Moorhead  and  Abercrombie  navigation  over 
rtion  of  the  stream  yras  at  all  times  difficult. 
lining  to  be  done. — Excavation  of  bars  between  Breckenridge  and 
^nd  from  a  point  10  miles  above  Goose  Rapids  to  the  middle  of 
er;  a  small  amount  of  excavation  from  the  foot  of  the  rapids  to 
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A  t^iac  d2  inile^  north  of  Grand  Forks;  dredging tl  the. 
113  miles  north  of  the  forks,  and  removal  of  orerfaingiigL. 
Aod  bovM<f»  at  a  number  of  poiuta ;  also  retoncbingaoBerf' 
t«t«een  Far,:o  and  Goose  lipids. 

The  c\>mi>anitire  statement  of  freight  carried  dariig  thi 
Tear«  l>7l^'S&apiieuded,  shows  considerable  flnctoatMNi,^  " 
iu  lN>:.^  :i  nd  least  in  ISS7.  The  decrease  for  lliSO-'SSis  attrib 
to  the  low  s^tu^  of  water  uud,  iu  addition,  in  1888,  to 
wheat  orv»|K 

Aliboajzh  but  few  steamers  navigate  the  Ued  Kirerat^^ 
f^*t  ot  an  irapn»vetl  river  being  available  for  an  nnHiBit«r 
steamers  ami  barges  whenever  railroad  rates  beoome  in^iipp.- 
emtes  to  the  advantage  of  the  farming  eommnuity.  ^ 

ExiieiuUtl  uinm  this  improvement  dnringthc  fiscal  yeare^vl 
JO.  18S1I.  including  outstanding  liabilities,  <13,i>o2.56. 

Esiieuiled  u\Km  the  improvement  from  commenoemeQttf 
1^T7  to  June  3i>.  ISSQ.  including  outstanding  liabilities, IITS^T 

It  is  proposed  to  apply  the  balance  of  appropriation 
furtherance  of  the  present  project  of  improvement. 

The  sum  of  ^liUKK)  can  be  profitably  expended  duringthek 
ending  June  oi*.  ISIM.  in  eontinoingdiedging  operations  and  ini 
of  obstructions  generally  between    Breckenridge  and  the 
boundary  11  uo. 

The  Retl  Kivi  r  <if  tU«  North,  from  its  source  to  the  iutemationsl  boondiijl 
wholly  with!u  the  iiistoms  district  of  Minneaota,  of  which  8t.  I^nl  iitktl 
entry *auil  Sr.  Vincent  a  »ubiK>rt.  CoUections  for  year  endixig  Deoembcifl 
$:iU>/i4?.lH> :  iK>ui«stic  e\iH>ri8  for  same  period,  $976,139. 

ADSTUACT  OF  AfrROrKLVTlOXS  MADE    FOR  IMPROVING  REI>     RIVER  OF  TIB 

MINNESOTA  AND  DAKOTA. 

By  act  approved — 

AugUKt  14.  'fi^ij Jl 

Jnnel^  ItiTS ..!....  3 

March  :J,  Irffl) i 

June  11,  Ifi'-.O i 

March  :J.  18ril 1 

I^y  iict  passed  Auj^ast  2,  Ij^J 1 

JJy  act  approved  July  5,  W^ .'. ] 

Anjrimt  r>,  188t> ^ 

iiy  actof  August  11,  lbo6 J 

Total IS 

Money  statement 

July  1,  1888,  amount  available \ 

Amount  appropriated  by  act  of  August  11,  1888 : 


% 


July  1.  lH8Dy  amount  expended  during  fiscal  year,  exclusive  of 

li'abilitiet  outstanding  July  1, 1888 |>11,679.42 

July  1,  1880,  outstanding  liabilities 1,873.14 

4 

July  I,  I8ir9,  balance  available 

{Amount  ^estimated)  required  for  completion  of  existing  project i 
Amount  tliatcan  beprofltabl^  expended  in  fiscal  vear  ending  Juno  30, 18UI    • 
8ubnilMe<l  in  compliance  with  requirements  of  sections  2  of  river  aul 
harlior  acts  of  1866  and  1867. 


APPENDIX  B  B — REPORT  OF  MAJOR  ALLEN. 


35,718.7M 
43,^1,515 
53.IH.861 


5S,(»1,472 
46,065,499 


30,809,829 
24,279,370 


5  was  done  under  this  bead  daring  the  past  fiscal  year,  no 
'ing  be«n  available  for  snch  work*  For  accoant  in  detail  of 
veys  reference  is  made  to  pages  1,507  and  1,508,  AppeDdix  Y, 
nnnal  Report  of  the  Chief  of  Engineers,  1886. 

Money  statement. 

timated)  required  for  coni]>1ot[o[i  of  exiaMiig  project $50,000 


J^EMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

iscnt  approved  project  is  to  work  down  the  river  from  Olea- 
rder  to  repair  existing  dams  and  build  new  wing-dams  and 
lose  island  chutes  where  necessary,  so  as  to  confine  the  watw 
to  one  channel,  and  thus  increase  the  depth  on  the  rapids 
places.  Also,  to  remove  rocks  and  bowlders  from  the  cbaa- 
•.e  Appendix  X  2  to  Annual  Keport  of  the  Chief  of  Engineers 

ginal  condition  of  the  navigable  channel  of  the  Yellowstone 
and  unsafe,  due  to  the  existence  of  numerous  swift  rapids,  to 
md  shallow  channel  at  low  water,  and  to  the  presence  of  rooks 

bowlders.  By  removing  the  latter  at  the  worst  places,  and 
ing  the  water  U)  one  channel,  so  as  to  increase  the  depth  on  - 
.8,  the  river  has  been  considerably  improved  for  purposes  of 
;.  Up  to  July  1,  18SG,  $99,306.49  had  been  expended  upon 
tvement,  and  at  that  date  the  condition  of  the  improved  river 
t  better  than  at  present,  as  the  dams  have  received  no  repairs 
t  date  and  are  broken  in  many  places. 

isons  given  in  Appendix  X  3  to  the  Annual  Beport  for  1887, 
edecessor  in  charge,  one  of  them  being  the  inadequacy  of  the 
ition  of  1886  (the  last  appropriation)  to  perform  snfQcient  work 

the  cost  of  extensive  repairs  and  of  new  oatflt^  dq  ipork  tot 
a  89 114 
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improvement  has  been  undertaken  since  ISSS^^  the  prqjeot  hsTing  h 
suspended  in  order  that  the  whole  matter  might  De  xegmM  toO 


In  the  Appendix  to  the  Annual  Beport  for  1887,  refened  to^  it  ai 

The  Yellowstone,  for  a  swift,  snow-fSsd  river,  is  an  exeellant  one  mtsnlb', 
snnceptible  of  radical  improvement  at  a  relatively  small  expenae,  oonsldfltiign 
tance  from  labor  a  nd  supply  markets.  Though  not  at  present  navigated,  tibe  uiil 
of  a  good  navigable  channel  will  always  be  a  check  on  high  ndlroad  tiiifito( 
pet  log  i»oints  on  the  river. 

If  Congress  deems  this  a  sufficient  cause  for  the  oontinnation  of  the  improtvi 
160,000  in  addition  to  the  present  available  balance  can  be  piofitably  ezpewleddi 
the  fiscal  year  ending  Jane  30, 1889. 

So  far  as  learned,  there  are  no  boats  engaged  in  navigating  this  ri 
and  there  is  no  immediate  prospect  of  any  being  put  on  it. 

The  funds  that  were  available  when  the  Annual  Beport  for  1887 
written  having  been  reduced  in  consequence  of  necessary  repairs  to 
plant  in  the  latter  part  of  that  year,  and  from  subsequent  care  of 
plant  and  other  contingencies,  the  estimate  for  the  fiscal  year  en 
June  30, 1891,  should  Congress  continue  the  improvement,  is  plaof 
$65,000. 

Expended  daring  the  year  ending  June  30, 1880,  for  care  of  the  i 
and  for  other  contingencies,  including  outstanding  liabilities,  11,31 

Total  expended  upon  this  improvement  to  June  30, 18^,  $106,80 
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By  act  approved  March  3, 1879 f^O 

By  act  approved  Jane  14,  1^80 15,0 

By  act  approved  March  3,  1881 2D,(I 

By  act  paeaed  Auga8t  2,  ldt3 20,0 

By  act  approved  July  5,  18{34 •  20,0 

By  act  approved  August  5,  1886 18,7 

Total 118,7 

Money  statement. 

July  1,  1888,  amount  available fl3,S 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  llabilitiee 

outstanding  July  1,  1888 1,3 

July  1, 1889,  balance  available ll,i 

(Amount  ^estimated)  required  for  completion  of  existinff  pro{ect 106, ( 

Amount  tnat  can  be  nroiitably  expended  in  fiscal  year  ending  June  30, 1891  65,  ( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  B  g. 


PRELIMINARY  EXAMINATION  FOR  ICE-HARBOR  AT  OR  NEAR  BISBL 

dakota,  on  the  upper  missouri  river. 

United  States  Engineer  Officb, 
St.  Faulj  Minn.y  December  17, 1\ 

General  :  I  have  the  hoDor  tx)  submit  the  following  report  of 
liminary  examination  for  ^<  ice-harbor  at  or  near  Bismarck,  on  the  1 
Missouri  Biver^"  made  in  accordance  with  the  provisions  of  sectic 
and  14  of  the  river  and  harbor  act  of  Congress  of  August  11, 1881 

On  the  2 1  th  of  October  last,  acoompanied  by  Mr.  A.  O.  Pow€ 
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piiBiigiiieer,  I  proceeded  to  Bismaick  for  the  purpose  of  examining 
iBHonri  Biver  in  the  vicinity  of  that  place,  and  also  with  a  view  to 
isingy  on  the  ground,  facts  beariDg  upon  the  necessity  or  feasibility 
labliahing  an  ice-harbor,  in  order  to  determine  whether  or  not  a  ftiU 

I  of  the  locality,  from  which  to  estimate  the  cost  of.  such  harbor, 
be  recommended. 
b  feoonnoitered  the  river  from  the  upper  end  of  Bock  Haven,  on  the 
I  iMUdk,  about  5  miles  above  Bismarck,  to  the  lower  end  of  Sibley 
id«  on  the  left  bank,  about  lli^  miles  below  Bismarck,  without  And- 
my  location  offering  advantages  for  either  a  natural  or  artificial 
or.  Bock  Haven  excepted,  which  will  be  described  further  .on. 
m  localities  named  and  the  river  generally,  for  about  20  miles  above 
below  Bismarck,  are  shown  on  the  accompanying  tracing,  which  is 
>  up  from  blue  prints  kindly  furnished  me  by  Lieutenant  Bingham, 
ed  States  Corps  of  Engineers,  secretary  of  the  Missouri  Biver  Oom- 
iOD,  and  who  states  that  the  sketches  are  from  reconnaissance  only. 
^  Island  is  on  this  sketch-map  called  Assiniboine  Island. 
imarck  is  on  the  left  bank  of  the  Missouri,  and  distant  by  river 
t  as  follows: 

Idles. 

Fort  Benton , 816 

SionxCitv 6&5 

the  month  of  the  river  (conflaence  with  the  Mississippi) 1,458 

the  principal  steam-boat  landings  at  St.  Lonis 1,480 

e  city  is  mostly  on  high  ground  or  bluffs^  bordered  by  an  immense 
ch  of  bottom-lands,  which  are  submerged  at  floods,  and  over  which 
les  of  ice  are  moved  more  or  less  during  the  spring  ''  break-ups," 
t>ank8 — ^tbose  of  the  bottom-lands  especially — are  generally  of  light, 
ible  material,  and'subject  to  heavy  scour  at  high  and  medium  stages 
e  river. 

»ck  Haven  is  bordereil  by  steep  banks,  rising  15  to  20  feet  above 
vrater,  and  underlaid  by  rock  in  place,  which  renders  them  conpara- 
y  stable.  This  locality  has  been  used  for  a  number  of  years  past 
winter  harbor  for  steam -boats. 

le  Northern  Pacific  Eailroad  crosses  the  Missouri  at  Bismarck,  on 
^h  bridge  of  three  spans,  two  of  403|  feet  each  and  one  of  405  feet 
idth,  measured  from  centers. 

b  the  time  of  our  examination  the  river  was  at  a  very  low  stage,  the 
^hs  at  some  points  not  exceeding  550  feet.  The  sketch-map  here- 
I  shows  the  river  at  a  much  higher  stage. 

le  greatest  danger  to  vessels  on  the  Missouri  Eiver  arises,  accord- 
to  general  testimony,  from  the  breaking  up  of  the  ice  in  the  spring. 
;uch  times  the  ice  moves  in  great  masses,  more  or  less  broken  up, 
i  sufficient  power  to  carry  before  it  everything  of  artificial  construe- 
in  its  path,  unless  built  of  the  heaviest  and  most  solid  material, 
gorges  of  ice,  which  frequently  occur  where  the  river  narrows  or 
re  the  channel  is  obstructed  by  bars,  raise  the  surface  of  water  in  the 
hes  above  them,  the  pouded-up  water  not  only  overflowing  bottom- 
J8,  but  frequently  causing  immense  masses  of  ice  to  traverse  them, 
said  that  ice-gorges  not  unfrequently  raise  the  water-surface  25  to 
»t.    When  such  gorges  give  way  suddenly  the  rush  of  water  and 
8  most  destructive. 

is  the  general  testimony  of  such  Missouri  Eiver  men  as  could  be 
tnunicated  with  on  the  subject  that  there  is  no  perfectly  safe  winter 
•or  on  the  Upper  Missouri  Kiver  (Sioux  City  to  Fort  Benton),  but  that 
L  Haven  offers  the  greatest  security  of  any,  though  it  has  only 
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winter  harbors  from  tbat  section  (Yankton  and  its  vicinity), 
Id  be  palled  out  on  top  of  the  bank  mncb  cbttaper  than  tUey 
ken  so  far. 

Iin  Barr,  a  Missouri  Siver  navigator  whom  I  met  in  St. 
ired  to  hold  the  same  opinions  that  Captain  Baker  held. 
3  Captain  Baker  November  21,  and  again  November  30,  re- 
m  to  embody  iu  a  letter  to  myself  his  views  regarding  the 
^'harbor  (see  Appendices  c  and  d),  and  received  in  answer 
xA  December  4,  which  is  in  snbstance  a  reiteration  of  his 
pressed  last  October.    (See  Appendix  e.)    For  statistics,  he 

>  certain  United  States  Engineer  reports. 

1362,  Part  2,  Appendix  V  to  tbe  Annual  Beport  of  the  Chief 
■s,  1883,  Captain  Magnire  reports: 

>  liues  of  iteam -boats  made  thoir  lics(1qnarl(n«  nt  IliamBrok,  Dak.,  and 
latB  plied  between  that  town  anil  iwinta  on  thcMisBciiiri  Rivor,  luakjoj;. 
laaoa  of  aavigatioD,  from  one  hiiiKired  nni)  titty  ic>  one  Imndred  aud 
ripa.  These  boats  carried  into  Montiiiii&  ^,!i60.0t)0  pimiicU  of  private 
poauds  of  Government  freight,  uiukiii);  a  tutftl  of  34,700.000  pounds, 
:14,000.  In  addition,  there  wcTe  trauaported  I,3U0  poaiivngera,  3,400  In- 
e&d  of  horses  and  cattle,  and  600  k^ ud  of  sheep.     The  uxporU,  as  far  as   ' 

>  aa  follows:  !i3,(X>0  bnffalo  bides,  valued  at  $.^,500;  ISO  tona  woo^ 
,000 ;  3.^,750  pounds  of  bides,  ]>elta,  etc.,  valued  uC  about  |7l},ias,  knd 
mated  quantity  of  fors  and  wolf-sliins. 

lumber  of  st«aDi-boat  arrivals  ftt  UeDlon  was  forty,  tbu  number  of  depart' 
imarck  being  eighty-six,  and  the  number  of  Brrivn,lH  at  the  same  place 

ipment  of  freight  &om  Biamacck  was  32,194,041  pounds,  of  au  approzi- 

f  (4,»^29,I06.  Of  this  amount  5, 100,000  ponnds  was  tliovernuient  freight. 
JOO  psBseDgeis  and  1,200  troopa  transported. 

542,  Part  lit.  Appendix  W  to  Annual  Report,  1884,  Captain 
)  Quinn  reports : 

season  of  1883  there  was  trnusported  npon  tbe  river  under  mjr  ohargo 
ada  of  freight  and  an  unknown  number  of  pnssengera.  A  larg»  pw- 
s  freight  was  Qovernment  goods  and  supplies. 

IGOl  and  1602,  Part  2,  Appendix  X  to  the  Annual  Beport, 
ir  the  following  as  appendixes  to  tbe  report  of  Captaiu 


?  BDSINE89  TRAN8ACTKD  OK  THK  UISSODBt  RIVKR  BKTWRBK  SIOQX 
AND  BIflMARCK,  DAKOTA,  AKO  UBTWBBM  fORT  ItENTON,  MOHTAITA, 
;CK,   DAKOTA,  1886. 

Above  BUmarck. 

orohandiae  carried,  5,7G0  tons ^,  GOO,  000 

'r(3,800},  1,064,000  pounds 234,060 

tries,  furs,  and  merchandise,  1,000,000  pounds 00,000 

1,000  pounds 6,000 

soamed..-,..  ,„.. ,,,. . ......... ,.  400 

Betoic  Hiimarclc. 

erchaudiae  carried,  5,000  tons (987,000 

I  carried „ 1,S00 
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ftven  bank  against  erosion  by  a  pier  of  masonry  to  rest  upon 
ropping  ledge  of  rock,  a  dike  of  earth  to  connect  the  pier  with 
»nnd,  so  as  to  intercept  masses  of  ice  that  may  be  swept  by 
ods  across  the  Bock  Haven  prairie  in  snch  manner  as  to  en- 
H>ats  firom  that  side. 

issonri  Biver  below  Carroll  flows  over  an  unstable  and  shifting 
ftnd  its  banks  are  generally  nnstable.  The  river  carries  a  large 
ge  of  earthy  matter  In  suspension^  and  which,  wherever  the 
of  the  current  is  much  reduc^od,  is  immediately  deposited.  This 
1  known  to  all  who  are  familiar  with  the  Missouri  Biver  that  it 
cessary  to  produce  any  facts  here  in  support  of  the  statement, 
likes,  to  inclose  sufficient  space  to  accommodate  sixteen  steam- 
ipwards,  and  to  be  of  sufficient  strength  to  resist  the  movement 
ould  be  very  expensive,  to  say  the  least.  They  would  cause 
eposits  of  Missouri  Biver  sand  and  mud  below  them^  thus 
up  the  entrance  to  the  harbor  at  low  and  medium  sta^ges  of 
ad  deposits  of  mud  would  also  occur  within  the  area  indosed 
.  These  deposits,  in  order  that  they  might  not  interfere  with 
f  the  harbor  during  the  stages  of  water  mentioned,  would  have 
movedf  probably  every  season,  by  some  form  of  oredging-ma- 
sand-pump,  and  even  then  there  would  be  no  surety  that  the 
3,  once  pertbrmed,  would  not  have  to  be  repeated  during  the 
tson.  A  winter  or  ice  harbor  should  be  accessible  to  boats  at 
s  of  the  river.  The  same  objections,  viz,  expense  of  construc- 
of  maintenance,  apply  to  the  excavation  of  a  basin.  The  sug- 
ier  and  dike  would  not  add  to  the  capacity  of  Bock  Haven  as 
,  and  as  the  bank  at  that  point  did  not  appear  to  be  wearing, 
lere  was  no  decided  testimony  that  ice  from  that  side  had  ever 
threatened  the  safety  of  steam-boats  properly  manned  and 
r  during  spring  "break-ups,''  the  necessity  for  such  construc- 
)t  apparent. 

cradle-ways,  steam-boat  owners  generally  object  to  hauling 
Its  out  of  the  water,  except  for  repairs;  besides,  ways  should 
by  private  enterprise. 

\  not  appear  likely,  from  all  that  I  have  been  able  to  gather, 
•e  than  four  or  five  steam-boats  will  winter  in  the  vicinity  of 
ij  for  the  present  at  least.  Their  value  is  small  as  compared 
ultimate  cost  of  constructing  and  maintaining  an  ice-harbor, 
jsity  for  which  has  not  been  clearly  shown.  I  am,  therefore, 
m  that  no  further  examination  of  the  locality,  with  a  view  to 
an  ice  harbor,  need  be  made. 
3ry  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 
HiEP  OP  Engineers,  TI.  8.  A. 
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ADDSBaoED  TO  captaum  w.  ■•  oooxp  A» 

UniBD  Ari 

Dbak  Sib:  I  «■  collcctins  infonBatkn  coaewirimr  •  TrHitMit 
■temm-lMwu  on  the  MiMoari  HiTer,  at  or  near  BianiiraL,  aad  n 
if  yoo  wooM  iwitt  me  by  Mwweiing  the  ftinowiiur  qmiBliiw  _ 

1.  How  nuuiy  aafe  luUiirml  harbon  aia  thwd  in  &•  iliiJiiNj  iif  IWaiBil  fcil 
ing  rtcom-boaU  and  piotaetiag  thmm  agai— >  the  aw¥wni  aCtoe  iafti^Hfaj 
how  many  boaU  can  each  aeeommodata  t 

2.  How  many  sleam-boaU  can  be  mMj  baibomd  at  Boek  Havea^  Jait  dltq 

3.  Hare  any  steam-boata  been  lost  at  Roek  HaTan  ftwB  aatloa  ef  in  Mi^ 
fill  or  dnring  aprinff  bieak-npa;  and,  if  to,  have  th^y^becn  laat  tbnq^tf^ 
excepting  inexperience  of  the  peiaona  who  laid  tka  boate  vp^  or  M^ignnin 
men  in  charge  of  them  f  In  oiher  woidi^  ]»▼•  any  boata  naaa  maveiMlirl 
RockHarenl 

4.  If  any  boaU  hare  been  lost  or  rank  at  Roek  Haven,  will  ym  pkanM 
many ;  what  their  names  were ;  and  who  laid  thaoi  np  t  Alao*  the  cean  d 
being  lost  or  snnk. 

5.  If  there  were  a  nfe  and  eapaeioae  wint^  haibor  at  or  near  Kaamek, 
•team-boata  leave  Omaha»  Sionx  Ci^,  Yankton,  or  other  points  on  the  Miaom 
in  time  to  lav  op  tliere  (at  on  near  Binauaok)  for  tiie  wuitar;  and,  if  bd,  hov 
steam-boats  T 

Very  respeetfiilly,  yoor  obedient  asrrant, 

Chas.  J.  Aixisr, 

Capt.  W.  H.  Gould,  -v-  ^  --» 

Faslrlos,  Dmkoin^ 

(Same  letter  written  to  Capt.  Joseph  Tbdd,  St.  Louis,  Mo.,  bat  no  answer  x«e 


(.—LETTER  OF  CAPTAIX  W.  U.  GOUZJD. 

Tankton,  Dak.,  Jfotfember^ 
Dear  Sir  :  Replying  to  yonrs  of  6th  instant,  I  think  Bock  Haven  the  most 
harbor  in  the  vicinity  of  Bismarck  for  the  wintering  of  steam-boats,  and  will 
modate  6  or  8.  Onl^  one  has  been  lost  there,  and  that  ooonrred  throngh  neg 
watchman,  he  allowing  her  to  catch  on  the  shore  while  the  river  was  »lling  i 
with  water  from  the  ootside.  It  was  an  old  ferry-boat,  of  little  valne,  and  1 
there  and  owned  by  Captain  Braithwait.    Her  name  was  the  UiuUme. 

I  am  of  opinion  no  boats  wonid  go  np  the  river  in  quest  of  winter  harbors  ft 
section,  as  they  could  be  pulled  out  on  top  of  the  bank  mucdi  cheaper  than 
them  so  far. 

Veiy  respeotfolly, 

W.  H.  Gc 
M^.  Charles  J.  Allen. 


C— letter  OF  MAJOR   CHARLES  J.  ALLEN,  CORPS   OF  BNGINEEB8,  TO   CAPTAl 

baker,  superunrendent  benton  transportation  company. 

United  States  Engineer  Offici 
St.  Pauh  Minn.,  Kovember  81. 

Dear  Sir  :  Referring  to  your  conversation  with  Mr.  Powell  and  myself, 
march,  last  month,  concerning  a  proposed  ice-harbor  at  or  near  that  place :  V 
kindly  embody  in  a  letter  to  myself  your  views  as  to  the  necessity  ffx  such  a 
and  also  state  the  number  of  steamers,  and  sizes  of  same,  that  would  probably 
in  the  harbor  if  one  should  be  constructed  f 

Section  14  of  the  river  and  harbor  act  of  Congress,  of  August  11, 1888,  pro^ 
regard  to  a  survey  for  the  ice-harbor  in  ouestion,  as  well  as  for  other  surveys 
ized  by  the  act,  "  That  no  survey  shall  be  made  of  any  harbors  or  rivers  ni 
Chief  of  Enginean  shall  have  directed  a  preliminary  examination  of  the  saoM 
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wr  in  c^hurge  of  thu  ilistrirt,  nr  an  engineer  ili-t»il<-(l  for  ib«  ptirpiw :  Knd 
>r  delaileil  cusiDPer  Hhiill  reiiort  l-u  !»i(l  Obii'f  of  Eugiuuurn  wliotbnr  In  bla 
1  harbor  or  river  u  nntthy  of  iraprovemcnl,  ouil  hUuU  Htate  in  4Uch  report 
■Ttiualarly  tht)  facM and roiuonn on  wliicbhis  b&(««  suuh  opinio d,  ianlndiiig 
and  prospective  demauda  of  commeTcA ;  uiid  it  aball  be  the  dat;  of  Ibe 
ginei^nlodirectthH  n^skinxof  snob  survey,  if,  in  hid  cipiuion,  the  harbor  or 
■edio  hesiirTByed  he  wort  By  of  imDrovenient,  by  theCieiieralGovBrDiiieiit; 
J  report  to  the  feePTelttry  of  War  tho  (acta  and  what  pablio  ueceatiity  or 
B  may  be  servcll  thereby,  togelber  with  the  full  reports  of  the  local  en- 
d  prertded  fiiriher,  Tlikt  the  Goveroment  shull  not  be  deemed  to  have  ea- 
any  project  for  the  cotutriirtion  or  improvcmeiit  of  any  w«l«r-way,  har- 
il  meaiioued  ill  thiB  act  Dnleas  or  until  the  work  of  conatmotion  shall 
ictnally  appropriated  for.  8did  reports  of  preliniiDary  eiamjnaliooa  and 
lU  be  luadu  to  the  House  of  KeprtutentativeH,  and  are  hereby  ordered  to  be 

Noe  frbm  the  foregoing  that  a  regnlar  BQrvey  for  an  ice-bartior  at  or  near 

ui  not  ev>-n  be  mi^e  until  jt  in  shown  that  the  locality  ia  "  worthy  of  im- 

"  by  whii-h  is  meant,  so  far  as  1  undiirstand,  that  an  Improvement  (ie«- 

leeded  in  ttiu  interest  of  present  and  prospei-tive  navigation. 

■ist  me  greatly  in  dincuBBinK  the  subject   if  yoQ  will  state  ia  the   letter 

inmber  of  steam-boat«  that  h&ve  been  engaged  on  tht!  Upper  Missouri  River 

Br  of  yean  paat,  the  amount  of  freight  carried  by  them,  and  the  probable 

the  same. 

respectfully,  your  obedient  servant. 


P.  Bakkr, 

leriitleHdenl  Beaton  Trannporlation  Compann, 

Kiimarck,  Dakota. 


CHAS.  J.  ALLEIf, 

Major  of  Engtiutn. 


St.  Paul,  Minn.,  November  30,  1388. 
Ft;  I  wrote  yoQ  on  theaist  oftbU  month,ii8kingyou  to  kindly  embody  in* 
rsetf  your  views  as  to  the  necessity  for  an  ice-harbor  at  or  near  Bismarck, 
I  slate  the  nnmber  of  steamers,  and  sizes  of  same,  that  would  probably 
be  harbor  if  one  shontd  be  constructed.     Also,  asking  for  some  navigation 

ng  hoard  from  yon  in  answer,  it  seems  possible  that  yon  may  not  have 
at  letter. 

o  hear  from  you  at  an  early  date, 
rally,  yours, 


Uifmarck,  Dakota. 


OF   CAPTAJM    1.    P.   BAKKR,    8CPBR1KTBNDICNT    BRNTOIT    TRAKBPORTATTON 


begla> 

BCtfoU 


BisuARCK,  Dectntber  4,  1888. 
a:  Respectfully  replying  to  yonr  common icaticn  relative  to  the  matt«r  of 
g  an  "  ice-harbor"  and  the  use  of  the  same  by  steam-boats  on  the  Upper 
iver,  please  permit  me  to  suggest  that  a  place  called  "Rock  Haven,"  situ- 
5  miles  above  this  place,  offera  some  natural  advantages ;  and  the  landinK 
k,  below  the  bridge,  in  our  opinion  could  be  utilized  by  the  Oovemroeot 
ting  at  a  reaaonabte  expense  a  permanent  and  safe  winter  harbor  for  Iti 
mprovement  fleet  of  boats  and  barges,  as  well  as  the  various  boats  omv- 
>  river.    This  company   operates  4  boats  ranging  In  size  from  150  to 
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450  iftUH  rapacity.    I  can  not  furnish  you  a  list  of  boats  of  all  olasiiM  operating  iboft 
8ionx  City,  lowii. 

Wv  Im*1  in vc*  the  traffic  on  the  Upper  Missouri  River  will  increase  inviewoftki 
Territories  of  Dakota  and  Montana  becoming  8tat«a  at  an  early  day,  and  the  ii" 
creased  emigration  which  will  naturally  follow.  As  yet  the  lands  boMering  on  tin 
Upper  Missouri  River  are  mostly  vacant  or  occupied  by  Indians  who  have  reoenUy 
been  treating  with  the  Grovemment  with  view  to  throwing  open  the  river  UDdate 
settlement  by  whites. 

It  is  a  well-known  fact  that  owners  of  steam-boats  can  not  insure  against  ths  dan- 
age  by  ice  break-ups  in  the  Upper  Missouri,  and  as  all  floating  property  is  Jeoptid- 
ized  each  spring  by  such  ''  break-ups  "  the  necessity  for  an  ice-narbor  is  vecy  ektr 
and  plain. 

I  have  not  at  my  command  statistics  showing  the  tonnage  of  steamers  plying  tbi 
Upper  Missouri  Kiver,  nor  the  gross  tonnage  transported.  I  think,  however,  jm 
can  obtain  it  from  the  reports  of  Captains  Maguire  and  Sears,  United  States  Engi- 
neers. 

Very  respectfully, 

I.  P.  Bioi. 

M^j.  Charlks  J.  Allen, 

DniUd  States  Engineer. 


APPENDIX  C  C. 


■■T  OF  LIEUTElfAST-COLOSEL  J.  W.  SARLOfP.  COEPS  OF  ENGI- 
G5,  OFFICER  IN  CBABGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE 
89,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  nOUKa. 


mpEOTITMENTa. 


esaee  HiTer. 

ch  Broad  BItu, 

raaaee  River,  Te 

:h  River,  TonnMsee. 

berland    River,    Tmneaaee     and 

entuckf. 


C.  Sooth    Fork    of    Conibprlnml    Eivc 

Eetituckv. 
7.  Caiiey  Fork  River,  Teuncsaeo. 


United  States  Engineer  Office, 

Nashville,  Tmn.,  July  16, 1889. 
EBAX :  I  have  the  honor  to  transmit  herewith  tbe  annual  re- 
upon  the  river  and  harbor  improvemeDts  in  my  charge  for  tbe 
rear  ending  Jone  30, 1889. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
laeut.  Col.  of  Engineers. 
BF   OF  ENGINBBBS,  U.  S.  A. 


IMPROVEMENT  OF  TENNESSEE  RIVER. 

MilM. 

iDDthofKortliForkofHoleton  (KlngBport,  TeDn.)toPadDcaIi,  Ey 806' 

lonthof  Freoch  Broad  River  to  Faducob,  Ky 650 

louthof  Little  TeoDessee  River  to  Padacah,  Ky 600 

lODth  of  CliacJ)  River  t«  Pad acali,  Ky 567 

Tennessee  is  an  aGBuent  of  tbe  Ohio,  and  ranks  as  one  of  the 
important  of  tbe  forty-five  or  more  navigable  rivers  tributary  to 
ississippi.  The  Tennessee  River,  so-called,  is  formed  by  the  con- 
9  of  two  of  tbe  several  mountain  streams  draining  the  Camber- 
lud  the  Bine  Bidge.  Authorities  have  differed  as  to  the  exact 
I  whose  united  streams  shall  form  the  Tennessee — tbe  Bivi^re 
beraqnis  of  the  early  French  explorers,  and  the  Cherokee  Biv^ 
ian  cessions  to  England  in  1767.    Some  geographers  and^enc^- 


1«» 

cunwrfata  kkvr  kM  tku  dH  Ti 

*  lo^Mt  Nttiag  the 

vtaA.  jtMsa;  the  HelM«a.  gm«  tke 


tboLitdeTdncM 

tr  tb«  Geovral  Govcnri 
net;  directtMl  its  exptnft 


MM^  IViioeaMe,  to  lb 
■ah  Bknad       


«mMd  t?  tte  wt^aw  of  the  VkiMh 

*iwa:  5  Bib*  Ahore  Kaosrilki. 

I: :»  zsdcnsovd  that  ihr  SttteemaeBeMee  eotoe  5«era  tfiD  ioif 
«WKfi.ippc«pn>u feeifilatioB  to nale thn «tts««I  qoestJoB, bat th 
iaeh  Jh  bdl  ptued   the  gvnaal  aeKah|j,  tt   failfii   of  exttnli* 

PCVTSL 

I>£naf  iW  Iws  sevioB  of  the  IfgMrtwu  of  TeouMMe  ito  b 
«.&>  Aj:a:a  eoBssdefcd.  and  the  toBamimg  law  U  now  fiwnd  uM 


■K^aodF 


nf  tfc.TLIIJ  I  — B* 

I  af  ibc  TnaiwwvBBiTrr.tl 
Mkwobi :  Sav,  tliettton,  1 

feioKliTrBt  Padncah.  inlhe'* 
«f  i:«at=Kk.T.  BitM  ibr  CUiKh  sod  FicDck  Bnadiircn  lo  ilw  jnnciioDnf  ttel 
Sick  i>f  i^  Hmmod  BiTcr  «itb  ihc  HofaMfc  at  Wlini^  1 1 1 .  in  ^iulUrau  CnoBlJi 
WMM«.  all  osBjCv*  lo  tbr  c««n>rc  aotvitbtaadiBC. 
£4tC.  ±  Btit  farli^tr  (McMC  Thai  this  act  lake  <*tt  from  aod  aAer  iu  pi«(^ 
PaMnlAprUti.  l^es 

Besj.  J.  Lea. 

Sptnlitr  «/  til  Sn^ 
W.  L.  Clapp. 

Approrod  ApHl  ti.  14:3. 

KOBT.  L.  Tatiok, 


Coder  this  legislation,  tbe  term  "  above  ChnttaDoogft,"  asappli(4 
the  Upper  Tennessee,  will  reach  Kingsport,  Teuu. 

It  ia  suggested  that  Congrew  definitely  deb^Tmiiic  in  its  ii»t  appt^ 
priation  for  the  work   "above  Chattanooga"  tlie  poiitts  between  whi 
the  fands  shall  be  expended. 

This  stream  is  navigable  from  its  sonroe  to  its  nroatfa,  exoeptiDC  ■ 
the  Mosole  Shoals,  in  Alabama,  which  form  a  complete  barrier  to  d 
navigation,  except  when  the  water  is  at  nnnsnally  high  slages. 

Tbe  extent  of  the  navigability  of  its  apper  waters  is,  of  oonrae,  tsbe 
determined  by  the  location  of  the  conflnent  waters  held  to  form  tb 
Tennessee  proper. 

L  ABOVE  CHATTAITOOOA  191  HUBS. 

In  1830  a  detailed  examination  was  made  of  tbia  aectiou  of  the  riva 
and  extending  to  the  Alabama  State  line,  by  Lieut.  OoL  S.  H.  I«^ 
United  States  Topographical  Engineers,  and  his  report  to  the  tlM 
Board  of  Internal  Improvement  for  East  Tennessee  is  poblished  as  Bi 
Doc  Ho.  167,  Forty-third  Ooogress,  second  »™'™ 
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a  re-examiuatioD  wtis  maile  between  Kaoxvjile  and  Cbatta- 
See  Beports  of  Chief  of  Engineers  1871,  page  .'H)2  et  seq.,  and 
?■  438  et  aeq.) 

EamiuatioQB  show  that  the  principal  obstacles  are  "  low  water" 
)iiB,  rock  reefH,  sand  and  gravel  shoals.  A  few  sua^  are 
own  by  the  annaal  floo<Is,  but  the  bed  and  banks  of  tbe  Upper 
1  are  subject  to  only  slight  changes  from  year  to  year;  ttiero- 
ivements  when  ma«le  are  practically  permanent.  Some  work 
in  1832  by  the  State  of  Tennessee,  basetl  upon  the  plans  pro- 
Uolonel  Long  in  his  report  above  referre<l  to. 
t  appropriation  ($50,0011)  uude  by  the  United  States  for  the 
ent  of  ^e  Upper  Tennessee  was  in  1852,  and  \ias  expended 

direction  of  Ool.  J,  McCIellan,  United  States  Topographical 
.,  in  1853-'56,  in  clearing  the  channel  of  loose  roch,  snags,  etc., 
ing  wing-dams  and  providing  aid  for  warping  boats  through 
ir, 

•sent  project  is  based  apon  the  examination  matle  in  1871. 
ates,  however,  then  submitted  were  increased  in  1874,  1877, 
for  the  reasons  stated  in  reports  for  those  years,  and  the  work 
is  to  blast  ft  channel  through  the  reefs,  to  excavate  the  sand 
■1  bars,  and  to  build  riprap  dams  to  contract  the  water-way 
wssary,  so  as  to  cecnre  a  safe,  navigable  channel-depth  of 
et  at  extreme  low  water. 

iropriations,  from  July  11, 1870,  to  August  11,1888,  inclusive, 
made  by  Congress  for  this  work,  aggregating  the  snm   of 

juut  expended  Co  Juu«  30,  1888,  was  (22a,»47.70,  which  has 
)r  commerce  a  lengthened  season  of  navigation  for  at«8m- 
an  improved  channel  for  the  passage  of  rafts  and  flat-boats, 
the  commerce  of  the  Upper  Tennessee  largely  consists.  Of 
tructions  enumerated  by  Colonel  Long,  work  has  been  done 
ast  29  of  the  principal  of  them,  partiaJly  removing  some  and 
?ss  improving  others.  A  snag  and  tow  boat  was  also  built, 
for  in  part  from  the  above  appropriation,  for  use  upon  this 
d  its  tributaries. 

as  resumed  at  Soddy  Sboals  in  October  last,  as  soon  as  stage 
>ermitted,  and  continned  at  that  point  and  at  White  Creek 
til  December,  when  the  boats,  et«.,  were  placed  in  caiie  of 
for  the  winter. 

g'boat  Weitzel  was  also  employed  during  the  month  of  De- 
moving  snags  and  overhanging  trees,  etc.,  from  the  channel 
!hattanooga  and  Whit«  Greek,  a  distance  of  about  114  miles, 
jniit  thus  expended  to  June  30, 1889,  inctading  ODtstandlne 
was$.'j,1.35.87. 
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The  oommeroe  of  the  Upper  Tenneaaee  and  its  tribotaiies  is  growing 
rapidly.  The  acoompanying  oommeroial  statistios  by  no  means  Aow 
the  entire  commerce  of  the  stream,  for  many  rafts  and  flat-boats  wifli 
their  cargoes  aie  disposed  of  at  points  at  whioh  it  is  impmotieable  to 
obtain  data. 

The  amount  herein  asked  for,  $50,000,  can  be  profitably  expended  in 
continuing  work  under  the  existiug  project  by  snagging  and  Iqf  chSB- 
nel  excavation  and  construction  of  wing-dams  at  Uiose  obstraetioDi 
between  Chattanooga  and  the  mouth  of  the  French  BrcMid  Biver^  whidi, 
upon  further  examination,  may  be  found  to  demand  immediate  work| 
as  being  most  serious  obstacles  to  navigation. 

The  prospective  demands  of  the  commerce  and  navigation  of  the  Ten- 
nessee will  probably  require  before  many  years  a  new  project  with  re- 
vised estimates,  having  in  view  a  radical  improvement  of  its  upper 
waters,  resultant  from  an  open  navigable  lower  river  to  the  great  lue- 
sissippi  system,  by  the  opening  of  the  Muscle  Shoals  Oanal,  and  also  bg 
reason  of  the  improvement  of  its  copious  upper  river  tribntaries. 

The  estimates  for  improving  Tennessee  River  above  Chattanooga  amount 

to $900,000.01 

Amount  appropriated • ^.«    84I9OOOLOO 

Amount  expended •••• ••... 831«0S8L46 

Money  statement. 

Jnly  1,1888,  amount  available .•••         fOlSI 

Amount  appropriated  by  act  of  August  11, 1688 • •     IfiiOOOlfll 

ifi,oaiao 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 t5,0S7..96 

July  1,  1889,  outstanding  liabilities 63.40 

5,000.16 

Julyl,  1889,  balance  available 9,96L54 

{Amount  (estimated)  required  tor  completion  of  existing  project £9,000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  vear  ending  June  39, 1891  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


II — BELOW  GHATTANOOaA  (466  MILBS). 

The  opening  of  the  Lower  Tennessee  Biver  by  means  of  aeanalarooiid 
the  Muscle  Shoals  was  favorably  considered  by  the  General  Govemmoftt 
for  many  years  before  action  was  taken  in  the  matter. 

In  1824,  during  the  administration  of  President  Monroe,  the  thmi  800- 
retary  of  War,  John  C.  Calhoun,  asserted  that  the  improvement  of  tbiK 
obstruction  was  of  national  importance. 

In  1827  the  Board  of  Internal  Improvement,  Brig,  Qen.  8.  BemaicL 
Lieut.  Col.  James  Kearney,  and  Maj.  William  Tell  Ponssin,  exaimm 
that  portion  of  Tennessee  River  extending  from  Brown's  Ferry  to 
Waterloo,  Ala.,  and  made  its  report  May,  1828, 

Congress,  during  the  same  month,  granted  to  the  State  of  AlabaoMi 
400,000  acres  of  United  States  lands  to  be  applied  prindjpally  to  tiM  iflH 
provement  of  the  navigation. of  the  Muscle  Shoals  and  Oolbert  Sheriii 
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The  Board  of  Internal  Improvement,  in  April,  1830,  submitted  a  proj- 
ect oonsiBting  of  a  canal  from  Brown^s  Ferry  to  Florence,  and  of  the 
xemoval  of  obstmotions  from  Florence  to  Waterloo,  about  28  miles. 

In  1867  an  examination  was  made  from  Ohattanooga,  Tenn.,  to  Padu- 
oahyEy. 

An  inatmmental  survey  of  the  three  divisions  of  the  entire  chain  of 
obBtroctions  known  as  the  Muscle  Shoals  was  completed,  and  upon 
that  the  present  pngect  is  based,  modified,  however,  as  to  the  character 
of  work  done  at  Little  Muscle  Shoals  and  as  to  the  change  of  location 
of  tiie  canal  from  the  north  side  to  the  south  side  of  the  river  at  Elk 
Biver  Shoals. 

The  resnrvey  of  the  last-named  division  was  made  in  1877. 

The  Muscle  Shoals  extend  from  deep  water  at  Brown's  Ferry  to  deep 
water  at  Florence,  a  distance  of  38  miles,  only  8  miles  of  which  were 


From  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  the  section  of  river  above 
the  Muscle  Shoals,  there  is  much  work  to  be  done  at  several  of  the  ob- 
stmotions, especially  at  the  ^^  Suck''  and  the  Bridgeport  and  Ounters- 
villebars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the 
river,  the  principal  obstructions  are  at  Colbert  Shoals  and  Duck  Biver 
Shoals,  though  there  are  other  obstacles  of  minor  importance  that  re- 
quire attention. 

As  the  Muscle  Shoals,  i  he  rocky  bearer  that  effectually  closes  navi- 
gation, must  necessarily  be  overcome  before  the  river  can  be  utilized 
to  any  great  extent,  it  has  been  heretofore  for  this  reason  held  advisa- 
ble to  press  forward  that  work  to  completion  before  submitting  any 
projects  and  revised  estimates  for  the  radical  improvement  of  other 
portions  of  the  channel,  either  above  Decatur  or  below  Florence. 

The  existing  project,  with  estimates,  is — 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle 
Shoals  by  constructing  a  canal  14^  miles  long,  having  9  locks  with  a 
total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide  over 
Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over  the 
several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120  feet 
wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet  long, 
60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter-sills. 

(2)  To  construct  at  £lk  Eiver  Shoals  a  canal  1^  miles  long,  with  2 
locks  having  lifts  of  12  feet  and  from  5  feet  to  9  feet,  respectively,  and 
of  same  dimensions  as  the  locks  at  the  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock 
of  tiie  river,  and  to  construct  stone  wing-dams  and  retaining- walls,  to 
contract  the  water-way  and  to  check  the  velocity  of  the  current  at  cer- 
tain points. 

|4)  To  remove  or  reduce  the  worst  obstructions  above  Decatur  and 
Wow  Florence  to  the  limited  extent  that  may  be  imperative  to  assist 
low-water  navigation,  having  in  view  the  submission  of  plans  aud  re- 
vised estimates  for  a  radical  improvement  of  the  various  obstructions. 

The  total  amount  appropriated  for  the  improvement  as  above  pro- 
jected "  below  Ohattanooga "  aggregates  the  sum  of  83,208,000.  Of 
tins  sum  $2,957,377.28  had  been  expended  at  the  close  of  the  fiscal  year 
ending  June  30, 1888,  aud  this  expenditure  has  resulted  in  the  improve- 
ment of  the  river  as  follows : 

The  practical  completion,  as  modified,  of  the  work  at  Little  Muscle 
Shoals  at  a  cost  of  about  $126,180,  by  cutting  a  channel  through  the 
bed-rock  2j^  miles  long,  and  building  about  3  imies  of  stone  dams. 
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At  the  Bhoal  Greek  Aqueduct  a  culvert  has  been  bailt  to  drain  tbe 
ml  atwve  Lock  7,  and  tbe  following  miscellaneoas  work  done:  Ma- 

Ey  of  piers  dressed  for  receiving  ironwork  to  8tren[;tbeii  piers; 
riog,  bending,  pancbing  braces;  drilling  beams  and  coutiectitig 
ihtefl;  painting  iron-work,  etc 

That  the  work  is  approaching  a  finished  condition  may  bo  readily 
hown  by  the  fact  that  in  A]>ril  last  the  Uiiitod  States  Ktcanier  Weitzel 
■tde  the  passage  of  the  two  locks  of  thu  upper  division  (Rtk  Uiver 
IboaU),  and  throogli  the  first  six  locks  of  the  lower  division ;  tbns  com- 
detiog  the  passage  of  all  the  locks,  except  Nos.  7,  8,  and  !).  The  lock- 
[Mes  and  maneuvering  appliances  of  the  miter-gates  and  drop-gates 
nemted  very  salisfactorily.  Some  work  yet  remains  to  be  done  to 
ooroughly  finish  the  aqueduct  for  use ;  when  this  is  completed  and 
be  co8er-dam  below  Lock  9  is  removed,  the  gates  and  maneuvering 
ippliances  of  the  three  lower  locks  can  then  be  tested,  tbe  locks  passed, 
Old  practically  the  canal  will  be  completed  to  an  extent  sufficient  to 
permit  of  the  passage  of  boats,  though  much  miscellaneous  work  will 
1)6  necessary  to  place  the  canal  iu  a  tlioronghly  finished  and  elllcient 
amditioD. 

Plats  of  tbe  lands  required  on  this  division  for  .sites  of  lock-keepers' 
boose,  store-houses,  and  repair-shops,  etc.,  required  in  the  operation  and 
■uinteDance  of  the  canal,  were  approved  in  March  hkst  and  iiction  was 
itonce  taken  to  buy  the  land  from  it.s  several  owners. 

Agreements,  subject  to  approval  of  Sccretiiry  of  War,  were  first 
nached  with  the  owners  of  a  part  of  the  land  r(.'qiiirtHl  at  Lock  0,  and 
ibetracts  of  title  have  been  prepared  and  sent  to  the  Department  of 
lastice  for  exaniinatiou  and  opinion ;  these  abstracts  pertain  to  the 
md  of  Benjamin  Cross,  three  acres,  and  of  Mary  A.  lieilly,  fifteen 
icres.  Ah  soon  as  title  is  approve<l  auti  purchase  luithoriued,  action  will 
K  taken  for  the  erection  of  the  buildings  required.  Amount  expended, 
150,510.58,  on  Muscle  Shoals  Division. 

At  Elk  River  Skoals  active  operations  were  resumed  in  September, 
ENG  89 115 
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asaooD  as  the  TuDds  appropriated  by  act  of  Augoit  11, 183S,  were  anil- 
able  for  ezi>eD(litnre. 

The  break  in  the  embankmeDt  made  b;  the  heavy  storm  af  Januq 
laat  was  closed  by  a  permanent  crib  filled  with  atnte  aiui  clay. 

The  embankment,  when  the  break  oeoarred,  was  unfiDisfaed,  bat  bij 
been  in  position  several  years,  and  vas  believed  -to  he  secure,  bat  it 
was  not  sufflvieDtly  strong  to  resist  the  sadden  and  violeut  flood. 

While  the  work  of  MlinK  the  break  was  1b  progitss,  tbe  embaokiDeiit 
was  also  built  np,  thus  leaving  it  In  a  more  nearly  finisbeil  coDdidoa, 
than  at  tbe  time  of  the  accident.  ' 

The  United  States  dredge  ffaneood  has  done  oonsiik-rable  scittteKd 
dredging ;  excavating  below  took  B,  removing  stone  from  cross-dm 
at  Miltou's  Bluff;  excavating  two  cuts  from  cnwa-daiui  to  and  tliroa^ 
first  tow-head,  tlie  material  being  put  in  dam  abovu  lock  A,  tosetiwc 
with  abont  3,000  cubic  yards  of  spalls,  etc,  from  tiin  quarries. 

Below  Lock  B  the  unfinished  slope  wall  was  oomitleUd,  aud  also  tll^ 
culvert  behind  crib- work  at  Lock  A. 

Unch  miscellaneons  work  was  done  on  this  division.     I!«pun 
st«amer  Elk,  stone-barges,  etc.,  making  newwood-nork  for  orab-framil 
and  horse-i>owei'8 ;  building  boat-ways;  lepairing  locoinoti^'U,  eV 
etc,  moving  fuel,  forage,  and  other  supplies  to  the  lower  divisiou. 

Fully  2  miles  of  railroad  track  have  been  laid. 

At  Locka  A  mid  B,  culvert-irona  were  pnt  in,  gates- walks  au<l  bridg 
rails  placed  in  position,  lock-gates  pointed. 

The  two  locks  of  this  division  are  ready  for  aotnaj  use  with  tltehu 
maneuveriug  appliances  now  in  position,  but  it  is  pi-opo^ed  to  appl; 
Lock  A  certain  hydraulic  machinery:  plans  for  wliicli   liuvo  Meui.^ 
[>roved,  for  test  as  to  its  efflciency  and  praoticalnli^,  which  if  foonillt 
lie  satisfactory  will  be  applied  at  each  of  the  looks  of  the  entire  mi^ 

One  set  of  this  machinery  will  be  constmoted  early  in  LUe  neit  m 
year. 

A  force  was  orj^aiiized  to  begin  chanael  excavation  at  Nau<:«'s  &li 
The  barges,  with  drilling  outfit,  were  in  readiness  at  tbe  doscof  tfa( 
Iscal  year,  and  one  section  Wda  drilled  and  blasted. 

Amount  expended  was  $20,22423  on  Elk  Biver  Hboala  division. 

Szcavalion : 

Stone  reiDOveiirroraloDKitadiDal  cImd  opposite  Hilton's  Bluff... en.  jdt.- 
Dredge-boat  IlarKood,  (Iredging  ont  cnM»4Bm,  tow-hMd,«to do... 

Jnarrjinft :  ^ 

Stripping. ao...    ij 

Riprap  stona An... 

<Aaaoaij : 

Olf  slope- wall,  caDal-trnok ■ . ■ ...... do. .. 

Stone  laid  in  culvert-arch . ■ •  — do... 

Clay  and  gravel  placed  io  dam  abovo  I<oak  "A"..-. do... 

Biprap  placail  biMlnof  orib  auddftm  abovoLook  "A"........ do... 

Stone  placed  iu  lemporar;  cross-dtuu  oppoatto  Hlltoa'a  BIoJT do... 

Earth do... 

Permanent  crib-dam.     Lumber ....feet,  B.  H.. 

Stone  and  clay  Glling -.cDbiojarda.. 

Tum^orary  cril>-dam  St  Lock  "A."    Earth  scd  atone  ftlUng do... 

JtoDO  liUing  ia  break  iu  towpatli slxive Lock  "A"-..- do... 

A  small  tug-boat  for  use  in  the  canal-tmnk  is  bnflding  at  dnHMI 
loogtt,  and  will  be  finished  in  July  and  dropped  dbwa  to  the  oaiHllB 
mmediate  sexvice.  --• 

The  U.  S.  snag-bout  Weiizel,  at  sundry  times  duxlng  the  yean^M 
employed  iu  towing  coal-barges,  etc.,  from  OhattMUiogmto.tlielHMll 
3hoals. 
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le  river  having  reached  a  favorable  stage  abont  the  middle  of  May, 
snag-boat  was  put  at  work  8nagp;iug  a  stretch  of  river  aboat  119 
8  long,  extending  from  6  miles  below  Decatur,  Ala.,  to  20  miles 
w  Bridgeport,  removing  150  snags,  rangiDg  iu  size  from  8  inches  to 
iches  in  diameter. 

ime  smaller  drift  was  also  taken  out,  but  no  special  record  kept  of 
iiing  less  than  8  inches  diameter. 

36  river  rose  rapidly  iu  June,  and  this  work  was  necessarily  sus- 
led  during  that  month. 

ench-marks  were  established  at  various  points  on  the  river,  from 
month  of  the  French  Broad  River  to  Paducah,  Ky.,  to  aid  in  deter- 
ing  the  uniform  high-water  grade-lines  upon  the  Tennessee  and 
iberiand  rivers  and  their  tributaries,  over  which  bridges  are  or  may 
onstructed  under  authority  of  Congress. 

is  evident  that  a  rapid  means  of  communication  along  the  extended 
of  works  has  become  a  necessity  for  an  efficient  prosecution  of  the 
k  and  operation  of  the  canal  when  completed.  Authority  was  granted 
one  to  construct  a  telephone  line  between  the  two  divisions  of  the 
d,  and  extending  throughout  its  entire  length,  a  distance  of  about 
tiles.  This  line  will  be  built  early  in  the  next  fiscal  year,  prelimi- 
'^  arrangements  having  been  made  for  the  necessary  material. 
>tal  amount  expended  during  fiscal  year,  including  outstanding 
Llities,  $110,112.88. 

3e  number  of  bridges  now  spanning  the  Tennessee  Biver,  when 
»n  in  connection  with  the  number  proposed  to  be  constructed  under 
recent  enabling  acts  of  Congress,  forms  a  very  important  matter 
consideration  where  the  interests  of  navigation  are  concerned. 
11  bridges  are  obstructions,  in  a  greater  or  less  degree,  and  it  is 
ily  desirable  that  all  new  bridges  be  constructed  with  a  view  to 
LriDg  in  those  having  continuous  spans  a  certain  width  and  height 
^e  high  water  in  their  navigation  spans  and  in  draw-bridges,  a  cer- 
ODiform  width  of  clear  water-way  in  their  draw- spans, 
here  are  now  ten  bridges  over  the  Tennessee  Biver,  each  one  of 
eb  requires  some  modification,  more  or  less  necessary  and  costly,  to 
^  navigation  tbroagh  or  under  them  to  be  free,  safe,  and  unob- 
xted,  and  in  a  reasonable  degree  to  conform  to  the  requirements 
the  thirteen  or  more  bridges  proposed  to  be  constructed  under  re- 
«  Congressional  sanction. 

lie  character  of  some  of  these  old  bridges  is  presented  in  Beport  of 
ef  of  Engineers  (1888),  page  2G38  et  seq. 

hese  structures  will  become  more  and  more  objectionable  upon  the 
liing  of  the  Muscle  Shoals  Canal  in  the  near  future,  and  it  is  oblig- 
7  that  these  bridges  be  modified  without  delay,  so  that  the  canal 
be  utilized  as  soon  as  opened. 

t  is  understood  that  the  lessees  of  the  Memphis  and  Charleston  Bail- 
'  are  ready  at  once  to  begin  the  work  of  modifying  the  bridge  at 
rence,  Ala.,  which  now  forms  an  absolute  barrier  to  ordinary  steamers. 
be  removal  of  the  rest-piers  of  the  Gilbertsville  Bridge  has  been 
\iy  done,  but  the  safety  of  navigation  is  not  secured  until  the  piers 
wholly  removed  to  a  depth  not  less  than  6  feet  below  extreme  low- 
er mark. 

;  is  urgently  recommended  that  such  exact  legislation  be  enacted  as 
procure  the  modification  of  all  existing  bridges  spanning  the  Ten- 
lee,  to  the  extent  necessary  to  secure  free  and  safe  navigation  mak- 
them  to  conform  to  the  present  requirements  for  new  bridges, 
be  following  is  a  list  of  exitftent  and  recently  autliorized  bridges,  so 
is  could  be  obtained. 
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LITTLE  MUSCLE  SHOAI^ 

An  examination  of  the  dams  apon  this  division,  bailt  in  18Ti 
hiiH  been  made  daring  the  fiscal  year,  ami  demonstrated  the  d< 
i  xteusive  repaii-s  of  at  least  foarof  them ;  large  breaks  exist  s 
ends  originally  anchored  to  the  islands,  while  those  secored  to  the 
sliore  remain  comparatively  intact 

A  report,  with  estimates,  pertaining  to  the  farther  improvem 
this  division  of  the  Muscle  Shoals  obstmction  will  be  sabmitted  c 
the  next  fiscal  year. 

It  is  very  essential  that  an  instmmental  snrvey  of  the  river 
(.'hattanooga  be  made  as  soon  as  possible  in  order  to  obtain  d( 
maps  of  the  obstructions,  together  with  a  complete  profile  of  the 
so  that  estimates  can  be  revised  and  projects  for  the  radical  im; 
ment  of  tlie  river  below  Chattanooga  sabmitted,  based  opon  the 
sary  and  definite  data  that  can  only  thus  be  obtained. 

It  is  recommended  that  a  survey  .of  the  Lower  Tennessee  from 
tanooga  to  mouth  of  river,  excepting  the  Muscle  Shoals,  be  auth( 
for  the  reasons  above  stated. 

COLBERT  AND  BEE  TREE  SHOALS. 

Since  the  last  aniiunl  rei>ort  no  additional  surveys  have  been 
of  this  obstruction,  but  a  further  analysis  of  the  subject  indicate 
tlie  estimates  then  presented  ($923,000)  will  prove  sufficient  to 
the  two  locks  and  dams  required  to  overcome  the  fall  upon  tl 
shoals. 

It  is  also  found  that  by  putting  in  longitudinal  instead  of  cross 
and  placing  the  locks  in  a  side  cliiuiiiel  of  the  main  river,  that  no 
will  the  cost  of  the  whole  be  somewhat  diminished,  bat  much 
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y  resalts  will  obtain,  as  this  method  will  leave  the  main  chan- 
racted  and  available  at  aud  above  the  medinm  stage, 
iction  in  cost  is  due  to  the.  fact  that  owing  to  the  great  dis- 
the  river  in  comparison  to  its  cross- section,  fixed  cross-dams 
re  lock-walls  of  excessive  height  to  provide  unintermpted 
I  daring  high  stages  of  the  river,  while  longitudinal  dams, 
Dessarily  of  much  greater  length,  will  be  of  less  height,  and 
sive  construction. 

»mmendation  for  a  liberal  appropriation  for  carrying  forward 
is  urgently  renewed  to  the  end  that  the  work  may  be  com- 
the  earliest  practicable  moment  and  continued  to  completion 
as  possible. 

x>ved  river  from  Knoxville  to  Paducah  will  make  the  com- 
he  Tennessee  to  take  rank  among  the  foremost  of  the  many 
.  of  the  Mississippi.  The  following  extract  from  the  report 
ar  applies  in  an  increased  degree  to  the  conditions  at  this 
h  predict  a  prospective  commerce  of  vast  magnitude,  in  coal 
especially,  to  an  extent  by  which  this  river  may  rightfully 
3  one  of  the  main  commercial  arteries  of  our  vast  and  inti- 
inected  system  of  navigable  southern  and  western  waters. 

Bctive  advaatagea  to  navigation,  as  well  as  present  benefits  to  the  com- 
continning  the  improvement  to  completion,  not  alone  of  the  Moscle 
he  Colbert  Shoals,  bnt  of  the  entire  stream  below  Chattanooga,  is  held 
inhabitants  of  the  Tennessee  Valley  well  nigh  incaJcnlable. 
region  is  rapidly  developing  as  one  of  the  richest  in  coal  and  in  iron  and 
1  deposits,  and  all  that  seems  necessary  to  the  further  development  of 
itioned  resources  is  cheap  transportation  and  an  open  river  to  the  com- 
ers of  the  Mississippi  Valley. 

»unt  herein  asked  for  ($1,500,000)  can  be  profitably  expended 
ing  the  work  at  the  Big  Muscle  Shoals  and  the  Elk  Uiver 
eniug  the  canal  to  navigation,  and  in  improving  the  Colbert 
locks  and  dams,  the  only  method  that  appears  to  promise 
y  results ;  also  to  remove  the  sandbars  at  Bridgeport  and 
le  and  the  surface  obstructions  below  Chattanooga,  includ- 
ng  and  widening  the  low-water  channel  throngli  the  gorge 
lutains,  improving  the  several  obstructions  enumerated  in 
I  report.    (See  page  1599  et  seq.) 

imate  of  cost  of  improving  the  Tennessee  River  below 

ga $4,133,000.00 

Lincreased,  1888 923,000.00 

ratimates 5,056,000.00 

ropriated 3,208,000.00 

ended 3,064,110.51 

Money  statement 

amount  available 1622.72 

ropriated  by  act  of  August  11, 1888 250,000.00 

250, 622. 72 
amount  expended  dun 0^2:  fiscal  year,  exclusive  of 

outstanding  July  1,  1888 $80,341.01 

outstanding  liabUities 26,392,22 

106, 733. 23 

balance  available 143,889.49 

stimated)  required  for  completion  of  existing  project 1,848,000.00 

At  can  be  profitably  expended  in  fiscal  year  onding  Juuo  30, 

1,500.000.00 

in  compliance  with  requirements  of  sections  2  of  river  and 
ct8  of  1866  and  1867. 
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IMPBOVEMENT  OF  FEENCH  BEOAU  EIVER,  TENNESSEE. 

fti?^^  stroam  riaes  in  North  Carolina,  drains  tlie  western  slope  of  the 
^tJ^^i'^S'^'  ^'^^  enters  the  State  of  Teooessee  near  Paint  Gock,  about 
^?^  luiles  above  tbe  janction  of  tlie  French  Broad  with  the  Holston, 
51^5*^  forming  the  Tennessee  Birer.  In  reference  to  this  matter,  see 
^^^n  for  tliis  fiscal  year  on  the  improvement  of  "Tennessee  Birer 
^^*«v*e  Cbattanoogft." 

^bont  li  fly -three  years  ago  the  State  of  TennesseB  appropriated 
*^ODey  for  i  luprOTing  tbe  rivers  forming  the  tben  so  called  *'  East  Ten- 
•'easee  district,"  and  commissioners  were  appointed  by  that  State  to 
^taporinteiKl  tbe  improvement  of  tbe  Seven  Island  Shoals,  about  30  miles 
*»«?low  IJaiiilridfie. 

SoiLi<^  ildijiswerealsobailt  by  tbeStateatwve  Dandridge.  Severalof 
^be.scol'l  Stitte  dams  were  repaired  in  I8S1,  butgenerallytbey  have  been 
•^miivi'd  in  the  progress  of  work  under  the  present  project. 

As  giroviited  by  the  act  of  July  II,  1870,  an  ezamiuatiou  was  made 
wf  the  w;ittT8  of  the  French  Broad  flowing  in  the  State  of  Tennessee. 
Congress,  by  act  of  March  31,  1875,  directed  a  re -examination  of  this 
stream  "  from  its  junction  with  tbe  Holstou  at  Knoxville  to  Leadvale, 
Tennessee."  (See  Beport  of  Chief  of  Engineers,  1871,  page  491,  et  «eg., 
and  I87C,  page  718,  etaeq.) 

The  estimate  for  1871  Ibrthis  section  w»sre-snbmittod  iu  1878.  The 
obstructions  were  found  to  be  rock  ledges,  gravel  bars,  bowlders,  snags, 
drift,  et«. 

The  prescat  project  consists  in  removing  surface  obstructions,  build- 
ing rubble  mng-dams,  and  deepening  the  channel  over  bars  and  ledges 
*herf  necessary  to  obtain  a  channel  depth  of  2.5  feet  at  ordinary  low 
Water  from  month  of  river  to  Leadvale,  about  90  mites,  and  having 
«  probahlB  average  fall  of  1  foot  per  mile  iu  that  distance.  This  stretch 
Of  river  is  exceptionally  beautiful,  broad,  and  well  adapte4l  to  naviga- 
tion in  its  lower  course. 

From  mouth  of  N^olichuky  Itiver  (Leadvale)  to  tbe  Tennessee  State 

line,  a  distance  of  about  Similes,  the  river,  having  a  fall  of  about  7  feet 

per  mile,  is  not  susceptible  of  improvement,  without  a  system  of  locks 

And  dams,  at  a  cost  wholly  disproportionate  to  tbe  benefits  likely  to  ac- 

,    orne  to  its  present  or  prospective  commerce.   Therefore  the  present 

''  pnd^t'  limits  operations  to  tbe  river  below  Leadvale. 

The  following  approiiriatious  have  been  made  for  this  work : 

Aei  of  June  U,  1880 |10,000 

AetorUmrcbS,  leei 3,500 

Act  or  AngDBtV,  1882 ft,  000 

Act«>f  JnlyS,  18:4 3.500 

Aetof  AagDatd,  1886 fi.OOO 

Aetof  Angnrtll,  1888 10,000 

AggregatiDK  ibe  sum  of 38,000 

The  total  amonnt  expended  to  Jane  30, 1880,  was  $28,000,  which  has 
been  applied  to  the  improvement  of  11  of  tbe  principal  obstructions 
Itelow  Leadvale,  thereby  scouring  an  increased  channel  depth  at  low 
water  from  6  inches  to  10  inches.  These  improvements,  though  limited 
and  incomplete,  have  given  satisfaction  to  those  having  charge  of  rafts 
and  flat-lxwta. 

As  a  matter  of  economy  in  ontlay  for  boats,  superintendence,  etc.,  act* 
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^v.>»t<v<v^  of  the  Froncli  Broad  River  is  rapidly  increasing 

'**^    ^.x!i:».-  ,Nl  the  l';ioilities  ottered  by  this  improvement  will  n 

^  ***■!   -w  VxViOptuent  of  the  miiienil  wealth  and  rich  agricu 

•  J     ^'^^.^^  draineil  by  this  river  and  its  tributaries. 

v»v  1-^  Wwitt  askeil  for  (§;^>.0(K>)  can  be  profitably  exp 
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Lc9jetr  tb«  present  project  id  tbe  improveiueut  of  tlm  ulioals  fuuiid  on 
s^kiXiunatioa  to  be  tbe  most  seriouo  obstructioim  to  navigation  betweeti 
^■^MdL'valc  and  moath  of  tbe  river, 

^^■^  rtattlauM  of  coat  or  Improring  Frencli  Broad  Kiver,  Tenuessee,  from 

*■!!  Ufctoof  river  to  Leadvala $150,000.00 

■■■■Iftawpwptiated ;w,ooo.oo 

m^ptMpended :M,60a.  17 

^^^^  Money  statement. 

S^^bnt  appropriated  by  act  of  AaifOMt  11,  lUSd SIO.OUU.OO 

^■J''  1.  13^,  amuaot  eipeodmi  duriDg  GBcal  fear,  exulusive  of 

»,J*»hiliiie<i  outstanding  July  1,  IBSa H,  034.81 

'*»•»  1,  1S80,  ontatanding  liabilitlM I,ne7.:i6 

6,eoa.i7 

"*"■*»  1,  1883,  balance  available a,397.83 

it  (Mtiuftted)  reqnired  for  completion  of  oxiHtiiiK  projnct irj,O00. 00 

iltbatetui  beprolitably  expended  in llH:alTearenilioKJime:io,lra)l    »u,OOU.O0 

Hbimtt«d  iu  cowpiiance  with  requireraenUs  of  sectioim  12  of  rivur  uud 
l«oflft66ftiidlB67. 


Qmunertiial  iMUtSei/Tom  Jmlg  1,  18SS,  to  June  W,  18H9. 
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IMPBOVEMENT  OF  IIIAWAS3EE  KIVER,  TENNESSEE. 

This  stream  rises  in  Georgia  on  tlio  wesleru  Hlo]>e  of  tbe  BlueBidge. 
Its  course  is  uearly  at  right  angtea  to  the  Tennessee  River,  which  it 
•nters  at  a  point  about  ilSmiles  above  Chattanooga  ami  151  miles  below 
KDOXTil]& 

In  1830  the  State  of  Tennessee  did  some  work  looking  to  tbe  irnpiovo- 
nMot  of  this  stream,  bat  with  little  permanent  benefit. 

Under  provisions  of  act  of  June  23, 1874,  an  examination  and  estimate 
of  ooflt  were  made  and  sabmitted.  (See  Report  of  Uliief  of  Engineers, 
1876,  pape  809, 0fa«9.) 

This  tnountaia  stream  was  found  to  be  greatly  obstructed  by  rock- 
reefo,  gravel-bars,  snags,  and  overliaugiug  trees. 

It  was  originally  projected,  and  without  auy  important  modifications 
forms  the  present  project,  to  reduce  the  rock-reefs  and  gmvei-bars,  re- 
move bowlders,  snags,  etc,  and  build  wing-damg  where  necessary  to 
OODtraot  tiie  water-way,  so  as  to  secure  a  navigable  chnuuel  of  40  feet 
wide  and  2  feet  deep  at  average  low  water  to  Savannah  Ford,  a  dl8> 
ttuioe  of  aboat  43  miles. 

HbB  original  estimate  of  cost  was,  however,  necessarily  increased  in 
18BS. 


fr^'--rv  ■  ■■' 
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C  C4. 

DfPBOVEMENT  OF  CLINCH  BIVCR.  TENNESSEE. 

Bfib  Biver  rises  in  the  Cumberland  Mountains,  in  southwestern 
and. after  a  course  of  about  395  miles  eaters  the  Tennessee 
EingstODy  Tenn.y  1 10  miles  above  Chattanooga.  Its  drainage 
lont  1,436  square  miles. 

nrals  from  1830  to  1845  the  State  of  Tennessee  made  appro- 
for  improving  this  water-way;  but  under  the  loose  contract 
lopted  by  the  State  no  permanent  benefit  resulted.  Some  of 
d^Bia  have  been  repair^  or  modified  by  the  United  States, 
en  have  been  removed  as  obstructions, 
provisions  of  the  act  of  March  3, 1875,  examinations  both  in 
)  and  Virginia  were  made  in  that  year.  (See  Report  of  Chief 
wrs,  1876,  page  741,  et  %eq.) 

then  found  that  this  river,  in  common  with  all  the  mountain 
ribatary  to  the  Tennessee,  was  obstructed  by  ledges  and  rock 
avel  shoals  and  bars,  snags,  overhanging  trees,  and  a  narrow, 
hannel  at  many  places. 

iject  adopted,  and  under  which  operations  are  now  carried  on, 
ce  the  rock-ledges  and  gravel  bars,  and  to  remove  snags,  bowld- 
iverhanging  trees,  and  by  the  construction  of  riprap  dams  to 
lie  water-way,  so  as  to  obtain  at  ordinary  low  water  a  channel- 
2  feet  from  the  mouth  of  river  to  Clinton,  about  70  miles,  and 
>m  Clinton  to  Walker's  Ferry  (Haynes),  about  75  miles. 
section  of  river  above  Haynes  to  the  Tennessee  State  line, 
miles,  the  only  work  that  can  be  done  to  advantage  is  to  re- 
face  obstructions  sufficiently  to  assist  flat-boats  and  rafts  dur- 
(-called  ^<  rain-tides."  The  head  of  high-water  navigation  is  at 
Ford,  Va.,  about  35  miles  above  the  boundary  line  between 
iind  Tennessee. 

lowing  appropriations  have  been  made  for  this  work,  only  its 
Tennessee,  about  230  miles,  being  provided  for  by  the  six  Con- 
l  appropriations  made  for  this  stream  : 

5  14,1880 f  10,000 

;h3,188l 3,000 

I8t2,  1882 3,000 

5,1884 5,000 

08t5,  1886 5,000 

QstU,  1888 5,000 

cga^ing  the  §nm  of 31,000 

lount  expended  to  June  30,  188S,  was  $25,953.09,  which  has 
in  securing  an  improved  channel  at  several  of  the  principal 
)ns  in  the  lower  river  and  safer  navigation  for  flat-boats  and 
w  Walker^s  Ferry  (Haynes)  at  lower  stages  of  the  river  than 
iinnel  work  was  begun  in  1880. 

the  present  fiscal  year  high  water  hindered  active  operations 
rember  23, 1888,  when  work  was  begun  in  the  channel  and  con- 
til  the  close  of  December,  1888.  Inclement  weather  and  high 
in  stopped  the  work  until  the  middle  of  May,  1889,  when  work 
led  at  Lew  Allen  Shoals  and  was  in  progress  at  close  of  fiscal 

ember  work  was  begun  at  Cane  Creek — ^repairing  and  fitting 
ats,  etc    The  working  force  then  moved  down-stream  about 


.■; 
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«  at  and  above  Ghattauooga  receives  its  log  supply  to  a  great 
om  ihe  Clinch  Biver. 

iioont  herein  asked  for — the  balance  of  the  estimates,  $19,000 — 
rofltably  expended  in  continuing  the  improvement  of  the  prin- 
tractions  by  excavation  and  construction  of  wing-dams,  and  in 

widening,  and  deepening  the  channel  between  Walkei^s  Ford 
)  and  mouth  of  river,  and  in  removing  surface  obstructions 
e  Virginia  State  line,  as  provided  by  the  existing  project;  thus 

for  the  passage  of  rafts  and  flat-boats  a  lengthened  season  of 
iin. 

!»!  astimato  for  improving  Clinch  River,  Tennemee ^.  196, 400. 00 

in  1885  to 60,000.00 

spropriAted 31,000.00 

Lpended 30,163.07 

Money  statement. 

8,  amount  available $41.91 

[>propriated  by  act  of  Angnst  ll,  1888 5,000.00 

5,041.91 

9,  amount  expended  dnricg  fiscal  year,  exclusive  of 

>8  outstanding  July  1,  1888 $:).589.98 

f9,  outstanding  liabilities 615.00 

4,204.98 

^,  balance  available 836.93 

(estimated)  required  for  completion  of  existing  project 19,000.00 

tbatcaubeprontablyexpendedin fiscal yearendiugJune30, 1891    19,000  00 
ed  in  compliance  with  requirements  of  sections  U  of  river  and 
r  acts  of  1866  and  1867. 


Commercial  atatiatics,  from  Julif  1,  1888,  to  June  30,  1889. 


Articles. 


.  bashelii.. 
.fe«tB.M.. 


Qoantitiea. 


186.000 
300,000 


Articles. 


Lo|^ feetB.M. 

Merchandise tons. 


Quantities. 


18,000,000 
90 


CC5. 

CEMENT  OF  CUMBERLAND  RIVER.  TENNESSEE  AND  KENTUCKY. 


itream  rises  on  the  west  sloi>e  of  tbe  Gamberland  Mountains,  in 
ijj  and  after  a  winding  course  of  about  700  miles  enters  the 
K>nt  73  miles  above  the  mouth  of  that  river, 
oprovement  was  undertaken  by  the  States  of  Kentucky  and 
lee,  together  with  other  streams  within  tlieir  borders,  in  1830 
eeqnent  years,  but  with  only  temporary  beneficial  results. 
30,  Tennessee  passed  an  act  establishing  a  board  of  internal 
^ment,  and  appropriated  $60,000  for  the  rivers  lying  west  of 
land  Moant»ins  and  east  of  Tennessee  River,  and  in  1846  in- 
ted  the  "Cumberland  Navigation  Company,''  for  the  purpose  of 
ng  the  "navigation  of  Cumberland  Kiver  l)elow  the  town  of 
le"  by  means  of  locks  and  dams,  but  it  does  not  appear  that 


«:<«»  .i«W  fiSt»  to  BO. 

Chat  ti  CaxtHCBk  IKL. 
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I     BELOV  TiASBTUXM  iAmOtT  300  XII.K8). 

Tbi$  srotxiQ  >>i  :be  CsBbMUad  u  mmtifMa  fioa  XaahriOe 
B»a;h  of  ih^  iiT«r  tor  all  steaabou*  i^iac  apoii  it  ftir  abo 
BHiuih$  m  eieh  year,  and  for  boats  diavnc  mat  aora  than 
from  six  :>.>  f.ghi  iDODihs.  umI  for  boata  of  about  16  in^es  di 
(he  eniiiv  vear.  except  at  an  nnneoaily  lov-vatcr  ■rawiii,  wbi 
nxuith  ot'  the  rirer.  at  Smiihland.  Kj-^  is  aHioaJj  otaatzncted  1 
Ivrmatiott  of  Mnd-bar^  tbe  voloaie  o€  the  CsBberiaad  akt  thai 
t>ein^  iusut&t-:ent.  unaided,  to  eflwtoallr  aeour  and  keep  i^ien  th 
tavk,Y  Chute  of  the  Ohio  to  the  deep  vateis  of  Aat  nror  fa^w  d 
hmd  l«land. 

Kxplauatory  ot  the  wort  done  and  to  be  done,  X  repeat  the  Stat 
in  the  annual  report  of  last  year. 

Fnw  l<t}  to  :h«  pmmi  tine  tb»  work  doof  bdv*  XaArO*  im  bean  m 
t\f»t  itK  rkanavl  of  coriace  obMrocfioaai.  M  iMprwra  fraa  tte*  to  tiaa  wai 
«\«isi  >hiMil«.  ami  thus  10  neraic  Mfeij  n>  the  Ufr  aad  prapwtr  «lMt  dwiw  • 
NMil  ff<«»on  ><f  naripiuM :  bat  u  CMip«w  hM  alRadf  pt«*ided  Ar  a  ndi 
pivvrtiwni  i>f  <bv  rivrr  kU>T>  Ka&Tille  by  «  •T»i«m  «f  lof&a  aad  im^t,  Iw 
with  k  kh  k  at  ihr  loirvr  N'Mkvillr  kUod.  it  Bay  mMoaUy  b»  aattcipM^ 

■wvtt<«  l'«fow  "mIiiiHi   ■ill  III  I  i Ij  frrai  ■  inn  nf  i  rii»|l«lin  ajiliiM  nrin 

Ihr  adv4nt«)tP  vt  Barifnilioii  and  ib«  funeral  iatMMUaftha  lAw«r  C 

H- nvor  runatuc  !>»»  higthtrar.  and  in j •»■ 'T-|iiina  iirtm 

•nd  pnv<M.T  h«t  VMB  the  vilUfM  aod  towDi  •cattand  alaaslta  toww 
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jji^jpievuiooa  of  ae(  of  August  11, 1888,  a  survey  is  to  be  made  of 
^^ —  Oamberland  Biver  fh>tn  Nashville  to  mouth  to  ascertain  if 


pfk  esteUish  looks  and  dams." 

^  party  te  this  dnty  was  organizing  at  the  close  of  the  fiscal 


liltelamoimt  afipr^qpriated  for  this  section  was  $265,000,  and  the 
jiagBt  espended  to  Jane  30, 1888,  under  the  present  project,  was 
MiSSy  whSoh  baa  leaolted  in  removing  surface  obstructions,  re- 
)gnivel  and  aandbara,  blasting  a  channel  through  reefs,  and 
IIP  riprap  dams  to  contract  the  water- way  sufficiently  to  obtain 
jMl  channel  depth  at  the  most  dangerous  obstructions,  and  a 
HMd  aeaaon  of  navigation. 

Jwnnrl  work  has  been  done  during  the  fiscal  year,  the  stage  of 
bdibg  anfav(»able  since  the  appropriation  of  1888  became  avail- 

nnt  expended  daring  fiscal  year,  including  outstanding  liabili- 
as  $1^732.98.  Forty-two  bench-marks  have  been  established  to 
determining  uniform  high-water  grade  lines  on  tbe  lower  Gum- 
3,  in  view  of  the  probable  construction  of  bridges  by  authority 
igresB. 

ching  and  caring  for  engineer  property  and  current  contingent 
les  for  surveys,  etc,  formed  part  of  the  expenditures. 
difflculty  of  entering  the  mouth  of  the  Cumberland  River  at  low 
eaosedby  the  forming  of  shoals  in  the  Kentucky  Chute  of  the  Ohio, 
ferred  to  a  Board  of  Engineer  Officers,  who  recommended  the 
action  of  a  pile  and  brush  dam,  with  crib  superstructure,  along 

rur  aide  of  the  tow-head  and  parallel  to  the  south  shore  of  Cum- 
Island,  and  that  the  necessary  bank  protection  be  put  in  place 
tbe  dike  is  begun. 

estimated  that  this  work  will  cost  about  $130,000,  to  which  has 
dded  $20,000  for  protecting  bank  of  Cumberland  Island  in  part, 
b  the  report  of  the  Board  was  transmitted  an  explanatory  state- 
)y  the  engineer  officer  iti  charge  of  the  work  of  improving  Cnm- 
d  River,  having  in  view  tbe  making  of  the  report  more  clear  and 
3te,  as  a  representation  of  the  matter  from  tbe  stand-point  of  the 
ition  and  commercial  interests  of  the  Lower  Cumberland. 
\  statement  suggests  that  authoritative  action  be  bad  establish- 
e  exact  locale  of  the  month  of  the  Cumberland,  and  also  invites 
ion  to  the  possible  necessity  of  rebuilding  tbe  so-called  Cumber- 
lam,  and  closing  the  Dog  Island  Chute  of  the  C  bio  in  order  to 
le  meded  relief  at  the  mouth  of  the  Cumberland. 
irork  has  been  done  at  the  mouth  of  the  river  since  1884,  but 
idvantage  was  obtained  previously  by  dredging  and  construction 
sh-dams ;  but  the  conditions  now  are  practically  what  they  were 
work  was  begun  in  1881,  supplemented  by  the  tendency  to  scour 
the  Kentucky  shore  and  thus  causing  considerable  caving  of  the 
nk  and  consequent  riparian  damage. 

bis  connection  the  Paducab  (Ky.)  Standard  rex)orts  in  its  River 
in  of  recent  date  *^  that  the  channel  at  the  head  of  Cumberland 
is  catting  out  and  it  bids  fair  to  become  the  regular  channel 
as  there  is  now  over  5  feet  of  water  there.  When  heretofore 
was  but  6  or  7  feet  on  tbe  gauge  at  this  place  there  was  but 
i  feet  at  the  liead  of  Cumberland  Island.  Tbe  channel  above 
8  changing  and  the  bank  caving  in  and  sending  tbe  water  down 
h  tbe  old  way." 
engineer  officer  in  charge  has  not  been  able  to  examine  into  this 
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matter  in  reason  for  this  report,  and  can  not  tbereforo  verify  or  deoy 
I  he  above  statement.  ^^ 

The  araouut  herein  asked  for  (#200,000)  can  be  profitably  expendel 
in  coutiDuiiig  work  nuderthe  present  project,  by  removing  snags,  bowl* 
«lens  eie..  from  the  channel  and  reducing  those  obstructions  which  nuy 
lie  determiued  to  be  the  most  serious  on  examination ;  also  to  begin 
Ihe  improvement  of  the  month  of  the  river,  by  the  oonstruction  of  tb6 
pruposeil  pile  and  brush  dam,  or  dike,  and  bank  revetment,  provided 
the  amount  appropriated  is  in  any  reasonable  degree  adequate  to  com* 
ineuce  the  work. 

rht*  i'Htiiii;Ue  of  coHtof  improviDg  Cumberland  River  below  Nashville,  as 

iiuHtitiftI  iu  1*^8 ^^ ^j^  Ono.O0 

Vnioiinr  :i|»|»n>i»risited '"^    265!oOo!oO 

V.iiouiit  (■xiH.>uUe<l , *    256!387.9I 

Maneif  staUment. 

I  :•  t    *>^S.  Aiuoiiut  available |Ul.fi 

k  MX ..  •     ft :•  r r\«:« r:  jieil  bjT  act  of  August  11,  1886 10,000.00    ': 

10,141.6 
'  I . :        ■  ^^'   » r\«  ■ : :', I  e xponded  du ring  fiscal  year,  exolusi ve  of 

1.,  ».      ...%  .-.t^jfcr *i ill >i  July  1,  I'Wc) $1,374.49 

v^<*.  .-..  isijin<l;!i:;  liabilities 1S5.06 

1.589.55 

-".S".  ^h ; AT. «>^  Available 8,61119 


I 


w  uxfs, .  I      ■>*.,  .voh:^: '  reijjuinesl  for  completion  of  existins  project 2J3, 000. 01 

i  nt'.i  I      M .  ,'jh.v.  N'  pix^iiiably  expended  in  fiscal  year  ending  June  30,1891  200, 000. 01 
^  vi  >»ii     ■.  c    .-  .-v^r-.p'.iaure  with  requirements  of  sections  2  of  river  and 
\,K.  •>*•!•  W-*  o:'  ISV  ami  18l)7. 

wi'Mi^;    NASHVILLE    337    MILES— FfiOM    NASHVILLE  TO  HEAD  OF 

SMITH-S  SHOALS. 


^1* 


V»K'  L'unilvrlaiid  Kiver  is  navigable  to  Point  Buruside,  Kentucky, 
.  :li:!cs(,  (or  steaiu-boats  drawing  not  more  than  3  feet  from  four  to 
N,\  'iiv>ii:h^  of  each  year,  and  for  boats  of  greater  draught  from  two  to 

K!i»iii  NLkihville  to  month  of  Caney  Fork  River  (Carthage,  118  miles) 
.110  M^oL'  is(  navigable  for  steamboats  of  2^  feet  draught  from  six  to 
oit;lK  !iioiiihs,  and  for  those  of  greater  draught  fonr  or  five  mouth& 
Sii\)a)  iHKiCs  ot'  light  draught  can  ascend  to  Burksviile,  238  miles  above 
N.iMix  Ilo,  lor  t'lvui  live  to  seven  months,  and  larger  boats  four  or  five 

>*o,ii  'S'i>  to  lSS-\  inchisive,  the  sum  of  $277,000  has  been  appropri- 

^  ,>.  o;  .Jks  sivtiou,  whioh  has  l>een  expended  in  clearing  the  channel 

V  v^  i^Js  ^luit,  and  other  surface  obstructions,  and  in  securing  an  in- 

...♦>.\.  «;oi'ih  of  sovoral  inches  at  the  principal  obstructions,  with  a 

.^  N  *v%M  No^kxou  ot  navigation. 

v  V  .**\  «.4vs  !nado  in  ISiv^  and  estimates  and  report  submitted  in 

>c<,    .K  ^  xi.;^^  tor  .» ivuiploto  system  of  locks  and  dams  from  Nash- 

N^.x.  *V  5^uuU's  Shoals. 

,x   ,*^    *    u-^  \  ^>^*'  appropriated  $50,000  for  an  improvement  to 

7     .    *^v\»5\K4iKV  with  the  provisions  of  Senate  Ex.  Doc.  129, 

,  .  .  Ls.j;i\vv<  tti^st  session,  which  provides  that  the  locks 

N    ,\, .   »U  i<vi  wide  and  250  feet  In^tween  miter-silla,  though 

,Ukiv«c<KHis  would  answor  the  puriK)se." 


^  * 


APPENDIX   CC — REPORT   OF   LIEUT.    COL.    BARLOW.       1841 

The  present  project  embraces  therefore  the  coDstraction  of  30  locks 
1  dams,  23  locks  from  Nashville  to  Burnside,  Ky.,  and  7  at  Smith's 
tMilB,  at  an  estimated  cost  of  $4,077,922.  (See  Report  of  Chief  of 
gineers,  1884,  page  1663  et  seq.) 

nie  nnmber  of  locks  estimated  for  between  Nashville  aud  Barnside 
I  probably  be  lessened,  as  assuming  the  extreme  lift  of  the  locks  to 
12  feet,  the  total  fall  of  the  river  from  Point  Baruside  to  Nashville 
og  223  feet,  the  nnmber  of  locks  required  may  not  exceed  20. 
The  following  appropriations  have  been  made  for  this  work : 

of  July  5,  1884 $50,000 

of  Augusta,  1886 75,000 

of  August  11,  1888 200.000 

^gating  the  sam  of 325,000 

The  first  of  the  appropriations  was  largely  expended  in  open  channel- 
rk,  in  a  tentative  manner,  so  as  to  ascertain  how  far  wing  and  train- 
:  dams  could  be  used  in  combination  with  a  system  of  lockage. 
5y  act  of  August  5, 1886,  Congress  specifically  provided  for  this  work 
canalization,  appropriating  $75,000  for  ^'  commencing  with  the  lock 
[>r  near  the  lower  island  at  Nashville." 

3ased  on  the  report  and  recommendation  of  a  Board  of  Engineer  Offi- 
sh plans  for  the  construction  of  this  lock  and  dam  (No.  1)  have  been 
)roved.  The  dimensions  of  the  lock  being  280  feet  long,  52  feet  wide, 
iriog  walls  26  feet  high,  with  4  feet  of  water  on  lower  and  5  feet  on 
per  miter-sill. 

The  amount  expended  to  June  30,  1888,  under  the  existing  project 
s  $54,424.20  and  has  been  applied  to  clearing  the  channel,  repairing 
ns,  etc.,  and  in  making  the  necessary  surveys,  borings,  cuFrent  ob- 
vatious,  estimates  and  general  contingencies  pertaining  to  the  work 
lock  construction. 

during  the  fiscal  year  lands  were  purchased  by  aud  conveyed  to  the 
ited  States  for  sites  of  lock  and  lock-keeper's  house  on  the  north 
ik,  aud  site  of  dam-abutment  on  south  bank  of  river.  Contract  was 
:ereil  into  September  19,  1888,  with  Holmes  &  Wilk,  of  Nashville, 
an.,  for  excavating  lock-pit  and  part  constructiou  of  lock-walls. 
^  soon  as  practicable  work  was  begun  under  contract  on  the  coffer- 
m  and  excavating  of  lock-pit,  but  an  unusually  lengthened  season  of 
jh  water  has  prevented  active  operations,  so  very  little  progress  has 
en  made  under  this  contract. 

A.bont  100  of  the  800  linear  feet  of  coffer-dam  has  been  built,  and  865 
bic  yards  of  rock  excavated  from  lock-pit ;  a  small  quantity  of  stone 
r  lock  masonry  has  also  been  quarried  and  cut. 

In  view  ot  the  fact  that  no  building  was  available  for  use  of  the  United 
ates  at  the  lock-site,  it  was  deemed  advisable  to  build  the  lock-keep- 
's house  at  once,  so  that  it  could  be  utilized  for  engineer  office  and 
)re-house  dui  ing  the  progress  of  lock  and  dam  construction .  This  plan 
iving  been  approved,  contract  was  entered  into  November  9,  1888, 
th  Phillip  Lewis  Hedrick,  of  Nashville,  Tenn.,  to  build  the  house,  and 
bas  been  completed  and  accepted. 

Plans  were  submitted  and  approved  in  May  last  showing  the  method 
filling  aud  emptying  the  chamber  of  Lock  1,  and  of  maneuvering  the 
tes  and  wickets  by  hydraulic  machinery. 

The  plan  for  construction  of  abutment  of  Dam  No.  1  having  been  ap- 
>v€k1,  advertisements  were  issued,  aud  bids  for  building  the  seime  will 
opened  August  6, 1889. 
fhe  necessary  borings,  soundings,  test-levels,  and  current  velocity 
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kiD  tlie  Uniteii  States  Treaaary  nadrawD,  be  made  avftilable  for 
B  npoQ  the  "  Cumberlatid  Biver  above  NasbTJlle,"  as  it  can 
ibly  expended  removing  surface  obHtructions,  repairing  dama, 

Dmerce  of  tbe  Upper  Cumberland  is  sbown,  in  part,  by  the 
ianying  statist!  ca. 
prospective  advantage  to  the  commerce,  as  well  as  present  bene- 

tbe  community,  are  the  eiteusion  of  the  lower  river  trade  to 
above  Nashville,  as  fast  as  the  loc&s  can  be  completed  and  otil- 
nd  for  the  apper  river  the  opening  np  of  a  cheap  and  safe  means 
isportation  for  the  almost  unlimited  mineral  and  forest  resoaroes 
Upper  Cumberland  Valley. 

eam-boat  line  is  operating  between  Bnrkesville  and  tbe  head  of 
tlon,  Bnrnside,  indepeiideut  of  the  Nashville  trade. 

deeme<I  advisable  to  repeat  the  recommendation  of  the  last  An- 
eport : 

ibe  aectioa  of  river  from  Bnrnaide  to  the  Kentnoky  State  line  liM  olaima  fbr 
kte  improvement  quite  aa  great  as  tboM  on  tlie  portion  directly  above  Naah- 

tcilittes  for  canying  on  the  imprOTement  from  Point  Banuide  an  equal,  If 
irior,  to  those  at  Nashville. 

forlockfl.  of  excelttDt  qnaltty,  conbefonnd  near  at  hand,  while  all  atheiMp- 
ipeciall;  iron,  can  be  olitnined  via  Cinoiiinatl  rapidly  and  at  the  loweet  poe> 

St. 

coosiderationa  lead  In  tbe  nnggMtiou  that  it  ma;  be  advlaable  to  enbdlvida 
iberlaod  Biver  above  Naahville  to  head  of  Smith'i8hoala,Keiilaoky,  and  tha 
iatioDB  for  its  iuprovtimetit,  into  three  teotiooi: 

HUM 
D  ToDoesaee,  above  Nashville ... . . ...... .  ...... ......     130 

Id  Kentnckv,  below  Poiot  Bnronde 197 

At  Smith's  Sboaia 10 

Mooant  herein  asked  for  (11,000,000)  can  be  profitably  expended 
ipleting  lock  and  dam,  and  lock-bonse,  No.  2 ;  in  making  necea- 
orvey  of  river  and  banks,  fVom  Lock  2  to  Lock  3,  to  definitely  de- 
16  the  sit«  of  the  latter :  to  purchase  sites  and  enter  into  contracts 
istmction  of  lock  and  dam,  and  lock-house,  No.  3 ;  and  if  the  plaa 
recommended  to  carry  on  work  in  two  sections,  the  apper  one 
in  Kentucky,  be  approved,  to  procure  sites  and  begin  the  upper 
if  the  series  below  Smith's  Shoals,  about  4  miles  below  Bumside,  ' 
ear  Waitsborough,  to  clear  channel  of  snags,  repair  dams,  and 
ulscellaneons  work  as  may  be  necessary  to  maintain  a  safe,  navi- 
channel. 
tea  for  improTing  Cumberland  Biver  from  Naabville  to  head  of 

I'e  ShoaU 14,077,932.00 

t  appropriated 325,000.00 

(expended  and  amonnt  covered  by  contracts j  fislt^S? 

Money  statement. 

1888,  amonnt  available 170,576. 8ft 

t  appropriated  by  act  of  Angnat  11,  1888 200,000.00 

270,5^.80 
1880,  amonnt  expended  daring  flacal  year,  exdnalTe 

ibilitlea  ontstandiDK  Joly  1,  l»ai 13,746.01 

188B,  ontrtanding  liabilities 1,393.20 

1889,  amonnt  covered  by  existing  oontraote &6,543,S7 

71,683.06 

1889,  balance  avaiUble 198,892.75 
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COimRCIAL  STATIBnCB. 

trlanS  ^rtr  below  NaihvilU,  from  Julg  1,  1886,  to  June  20,  1889. 
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Commereial  siaiUUes  from  July  1,  1888,  to  Jume  30, 1889. 
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CC7.     . 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

\  stream  flows  wholly  in  the,  State  of  Tennessee.  It  rises  in  the 
^rland  Mountains  near  Sparta,  Tenn.,  and  after  a  coarse  of  aboat 
les  enters  the  Onmberlaud  Eiver  at  Oarthage,  Tenn.,  about  116 
ftbove  Nashville. 

head  of  navigation  is  osnally  held  to  be  at  Sligo,  Tenn.,  abont  72 
Tom  month  of  river,  but  up-stream  navigation  can  readily  reach 
's  Ferry,  about  20  miles  above  Sligo,  when  the  latter  point  can 
shed  from  the  Cumberland  Biver. 

State  of  Tennessee  did  some  work  in  this  stream,  in  view  of  its 
rement,  between  1830  and  1846,  and  in  the  vicinity  of  Frank's 
in  1860. 

er  the  provisions  of  act  of  June  18,  1878,  an  examination  was 
^rly  in  1879,  from  its  mouth  to  Sligo  Ford,  about  72  miles.    (See 
b  of  Chief  of  Engineers,  1879,  page  1275,  et  seq.) 
\  stream  was  found  to  have  a  very  crooked  channel,  and  to  be 
cted  by  bowlders,  gravel  bars,  snags,  and  other  surfed  obstruc- 

ict  of  July  5, 1884,  provision  was  made  for  the  extension  of  the 
Qation  from  Sligo  to  Frank's  Ferry,  about  20  miles.  This  was 
D  1886.  (See  B-eport  of  Chief  of  Engineers,  1887,  page  1768  et 
The  obstructions  were  found  to  be  similar  in  character  to  those 
lower  72  miles.  The  project  adopted  for  the  improvement  of  this 
es  of  river  is  to  remove  the  surface  obstructions,  and  to  build 
icessary  wing-dams  and  training- walls,  so  as  to  obtain  sufficient 
for  safe  navigation  for  steam-boats  drawing  not  more  than  3  feet, 
\  the  usual  boating  season,  about  Ave  months,  from  February  to 

following  appropriations  have  been  made  for  this  work : 

rnn6l4,  1880 t6,000 

March  3,  1891 4,000 

iogn8t2,  1882 4,000 

TnlyS,  1884 3,000 

kagnstS,  1886 3,000 

ingustll,  1888 2,500 

Lggregating  the  sam  of 22,500 

amount  expended  to  June  30, 1888,  was  $1,942.95,  which  was  used 
loving  the  snags,  overhanging  trees,  etc.,  brought  down  by  the 
1  floods,  and  in  clearing  the  island-chutes  of  drift,  etc.,  from  Sligo 
ith  of  river;  also  in  reducing  the  gravel  and  sand  bars  at  the 
pal  obstructions,  and  in  repairing  and  extending  the  old  riprap 
*nd  building  new  ones  where  necessary. 

I  work  has  resulted  in  obtaining  an  improved  channel  to  Sligo 
when  the  water  is  at  a  3-foot  stage  above  ordinary  low-water 
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neoeasary^  at  the  prinoipal  obstractions  iu  the  lower  river^ 
by  the  existing  project. 

>r  improTing  Caney  Fork  River,  from  its  moath  to  Frank's 

$45,228.00 

mated 22,500.  Oa 

led 20,457.67 

Money  statement 

moant  available $578.05 

ariated  by  act  of  Aagast  11,  1888 2,500.00 

3,07a0& 
Doant  expended  daring  fiscal  year,  exdosiye  of 

tatonding  Jnly  1, 1888 $331.53 

tstandiog  liabilities 704.19 

1,035.7^ 

lance  available 2,042.3^ 

[mated )  required  for  completion  of  existing  project 28, 729. 00 

can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1891  10, 000. 06 
Q  compliance  with  requirements  of  sections  2  of  river  and 
s  of  1866  and  1867. 


■1 


f 


APPENDIX  DD. 


fcPBOVEMEKT  OP  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  ALLE- 
fiHENY  RIVERS;  OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK  AND 
DAM,  OHIO  RIVER ;  LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER,  AND 
THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER,  OHIO;  CON- 
JTRUCTION  OP  ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO, 
AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 


JBPOBT  OF  LIEUTENANt-COLOlfEL  WILLIAM  E.  MEBBILL,  CORPS  OF 
ENQiyEEBS,  BVT.  COL.,  U.  S.  A.,  OFFICES  IN  CHAROEy  FOB  THE  FIS- 
CAL YEAB  ENDING  JUNE  30,  1889,  WITH  OTHEB  DOCUMENTS  BELAT- 
ING  TO  THE  W0BK8. 

IMPROVEMENTS. 


Ohio  River. 

Operating  and  care  of  DaTia  Island 

Dam,Omo  River. 
Monongahela  River,  West  Virginia  and 

Pennsylvania. 
Operating  and  care  of  lock  and  dam 

No.  9,  Monongahela  River. 


6.  Allegheny  Rivei\  Pennsylvania. 

6.  Dam  at  Hen's  Island.  Allegheny  Biv«r. 

7.  Ice-harbor  at  montn  of  Mnskingnm 

River,  Ohio.  - 

8.  Mnskingnm  River,  Ohio. 

9.  Operating  and  care  of  the  locks  and 

dams  on  the  Mnskingnm  River,Obio. 


EXAMINATIONS. 


I  Harbor  at  Owensborongh,  Kentucky. 
I.  Monongahela  River  above  upper  dam, 
West  Virginia. 


12.  Cheat  River,  West  Virginia. 

13.  Mnskingnm  River,  Ohio,  from  Zanes- 

ville  to  Dresden. 


\ 


United  States  Engineer  Orl^Wfi, 

Cincinnatij  OhiOy  July  1, 1880. 

Sir:  I  have  the  honor  to  submit  herewith  the  annual  reports  on  the 
Drks  under  my  charge  for  the  fiscal  year  ending  June  3(^  1^9. 
First  Lieuts.  Lansing  H.  Beach  and  Gassins  E.  Gillette,  Corps  of  En- 
neers,  have  been  on  duty  under  my  direction  throughout  the  fiscal 
ar. 

BespectfuUy,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut  Col.  of  Engineeri. 
rhe  Chief  of  Engineers,  U.  S.  A. 


DD  X. 

improvement  of  OHIO  RIVER. 

fbe  act  of  Congress  of  August  11, 1888,  contains  the  following  para- 

kph: 

aproving  the  Ohio  River :  Continuing  improvement,  $380,000,  of  which  sum  (2^,000, 
^  moch  thereof  as  may  he  neceseai-y,  shall  he  expended  in  removing  the  rock  ob- 
iction  mt  the  mouth  of  Licking  River ;  |20,000,  or  so  mnch  thereof  as  may  be  neces- 
^ '  shAll  be  expended  for  the  constrnotion  of  a  drift-gap  at  Davis  Island  Dam,  with 
JL.M         ^  bear-trap  gates  and  masonry  walls ;  and  $7,500  in  constrncting  an  ice- 

1851 
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"•  a.     •    zi^  TT-r^cr  r  iinfliM5!^-r^>lAa  drtheCluefof£ngiiieen,it«i 

-  ^     *-.      ^'^'-'^tf't.   rra.-i2«s«rreury  of  War  is  hereby  aathoriiedH 

1.  .    :     -     ^  .  •  <«  ^r^iic:  rma  to*  the  United  States,  a  perpetal 

i.'T  T:.*i'-^    .r:  Ts  fff  -3g  ?i*wt  I  *  -owpers  at  said  locality  mthe 

~    >.u.     -    .--u:-.  r-irr*?  "nis^'^tae  iaiadiiig  place :  ^iitf /fwkU^ 

~    '      :   :    ••  .^  miira«^  '-msmArm^  he  shall  first  obtaio  a  tcln 

—  •  -.-     -^r.  :-  -:^   *-:»-^   a  i*~4r  of  waicr  craft  seeking  prottdia 

-     _  -'A**    :   -uis-  Annnociai^iXi  shall  be  used  for  such  p 

'  ,r  =^         -  •    --  «-  -a-tiihL  Vii :  and  ^500  of  said  Ohio  Rii 

-■     :  r^  '    •*  ij*-.      r  :^:-cn-r-ii^ -^ait  s^acael  in  the  monthof  tbeKgH 

■      ^  i:     r??    ^-  -^-T*'  ?     HUE  le.ivi^^f  said  Ohio  BiYerappropristM 

-   .«^*^r  :=^Tr>-.  -*2rur  r  Susxusni.  lad^  aceocding  totbeplsofhw 

■'   -  •*   -"^^'    1  yjsr:  1«r":\  r^rwof  Engineers;  alsoootofni 

. ,    ^  ..  .^.  ^  ^^  ,^^  ,j.  f^rr^  nn,  ,1^^  ^  exp«aded  in  completinc  the  ta 

:.-  ':r.-«^.»=^'T:   "^  ^ur  ^nra.  «;«nt  V  T^  Grvai  JCiamI  River  near  id  ji 

..  .^  T.   -=.r7T-  lAr  TniMs  ic  -=» •aenas  Mzami  in  k^^^  floods  to  tbe  j 

-^  'ir    -^-^   i£-  .r  ^r^«r  :ui-  Ttiu:.  «r  thte  «tad  thas  the  formation  of  the 

r   ▼  •  >-5ri-iz:i  :--^r>n»ai  iiarrVt  arrcEied:  also  ontof  BaidOliii 

*«:  -ri  u:-  <C2  #1  S.      -•  ]B&'^  M  «Tatez>Md  in  the  constTQction.  or  tk 

f=T^  n^T.   a    <<:i*i  ui    •'«!  (aiitCimA  as  S^v&cetown,  HI.,  aswillcosl 

-   — -  -■--»-  .:  .r^-s.    iiMiif  "•*  ~ii?  patfTii  coorse  of  its  channel  md 

^r     *^.i  "C'.  .'•■■  .i  -^.a  -«m  ic  ia*ii  <MJ  saj  be  expended  in  protid 

••*.T  «-    .  -r'L  71..   •:  "•-    .-»r«*mni   ic  "liis  sect^ary  of  War,  if  intheopi 
"H-  S-T^  ■-^-'   ■    V^-  -.:»-   _:;--::*s«»>  *r  rnnmvrtv  re*:*:!*:  it. 

r»:r-  :^  -jjt  -.tr  r.'ii-rj«f^  -r-r*  jK  iw  tbe  constmction  of  to 
lujis  :»"rT-T'  I»k'-^^  i.hl  Sf -"Hi*  li^iai-i*  atkI  at  the  head  of  Ml 
K^vi  -.:i:  .r   •;  r  jrL»i;a:£  LIti*  a:  £i^i  Mile  Island,  Bonans 

J»-  -■  r-t  7  f  /•f-',>  Jii'dif  r<rm.  5  »Cj#  ^k>ir  Pittibnrgk.^TH 
•cr:  -.  ii  :  *  :>.t  rta7  n  -i.>  iioi  r^.c  tit  ^p«^y  i>assageofth< 
n;:-i~*»r*  •:  1-.t:  ~i^'  :•  m-  L:"»t  "-rvsst  Al*>ve  was  aathorized 
.i.<  r~rr  xj:*:  i^^:*c  i»:.  7i'f  i.3_:TT-rsiI  use  of  iiatnral  gas 
4r  »i.-:ti  7"  ~r<:  •:-%.!  jx>-ii:  i  >::e  :o  :»  n>oal  destruction  by 
Z'^h'.xLzz  :«:xr^  s*TiT.  r:-  ;^?  "fr.-'TL  "r^siii^  oi^rations,  etc^  an( 
•:  :!:•?<  i:.t-r-r.^  >  ij^r  :■.  v  :Lr.  vr  :::o  ;he  rirer  and  ullimate 
'j.r_-  Ti-  -.  -;-r  l-L    -  '.-.-^ii  r^Azr,  «i":*"?rr;«5^:u£r  the  nianeu\ 

1. 1:-:.-  ..  .'1.1  ■:  ^r-'  :t:  •^.i^ssir'I  ..  -rer  ;Le  o.ini.  and  tbe  lowerii 
T.;i--  ijTTiTcc:*  .:  r^:::«  .c*;"^  v-^r.  iovwir.:  of  the  difficulty 
:=£::  ii  i-r  ::r  .^  T-iTc:  l-ril.  Tif  iir.frjT^p  consists  of  two  i 
▼  j^:?  •  ris.-T:'. '-•t-.tt^u  -i::"i  .>i':«r.ir-:r3p  ;ra;e.elosiugaclea 
:rz  . :  "-  :«*::.  i:>  ~.*::t  :>l-i:  .:>.;  ':t  . -.ir-U-coroKviin?  valves 
XL:rc«i  .:il~Tr:s  .•::  :  :~  :!ie  rii^sonrv  'Pi!!s  aud  i»onuei*ting  w 
<Tr^*:*z  ':z'lrT  '.'zr  ciT":*.  ^V.:':.  :_:>  r.e-.-.v::  :s  i^raoticaMe  to  fill 
^''.•-•T*r  :L  :  ".'•ru.r-Tn:'  "r::l  ::':-.  j»:.i:  f.::sl.  ::  :l;rv^«t:h  by  closing  oi 
jsi^i  '.l-zLiZiZ  a::o"*.r;r.  I,  r  .% : v.tr.:.tp:-  ^-r  :b:s  .ij»i»aratus  over  ai 
is  due  kO  rfaie  :\4v::  :!:.*,:  ::  i..::  V?  loi^crxril  snd  rais^l  by  one  ma 
oa:  <p«r«.^il  extnro-  a::u  re^*-in:lr>s  -.'f  rlie  1  e.nl  oi  water. 

Work  was  li»-^.::  ••::  :!.:>  tlr:::  ^rap  ::;  :he  laitcr  part  of  Aug 
iLv  uiius'jal  a.::»l  *■•.-:: >:>iL"  snciv-ssion  of  rises  which  chanicteri 
latttrr  Lulr  of  !>.»  tiiiuit-  ::  imin.^ssih'o  :o  complete  the  work  bet' 
ter.  DiiriuiT  ih*f  K^iuu-r  ih^-  ice  came  ou:  of  the  Allegheny  wi 
force  thut,  in  sp!:c  i>f  prott^iions  of  pilin.::  aivd  riprap,  about  on 
of  the  coliVrr  diim  was  cairicil  away.  Woik  was  resumeil  in  tl 
part  of  April.  1SS1>.  and  was  progiessmg  favorably,  when  the 
May  ol,  a.<8isted  by  the  brv-aking  of  the  S<nith  Fork  Keservo 
bn»ke  down  the  cofler-dam  and  stopjuHl  work.  As  soon  as  theti 
side<l  work  was  resumed,  and  at  the  close  of  the  fiscal  year  th 
had  been  cleared  away,  the  damaged  machinery  had  been  repa 
replaced,  and  some  progress  made  in  rebuilding  the  coffer. 


n,  ■. 
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reference  is  made  to  the  report  of  Mr.  Martin,  \rhich  will  be 
r  tiie  heading  of  *<  Operating  and  care  of  the  Davis  Island 


Mtween  Davis  and  NevUle  islands j  5  miles  below  Pittsburgh. — The 
iter  tills  work  was  let  on  Febroary  9, 1889,  to  Oliver  Reed.  Ma- 

'jr^re  gathered  and  preparations  were  made  to  commence  con- 
bat  owing  to  continued  high  water  nothing  further  had  been 
letl  at  the  close  of  the  fiscal  year. . 
W^itiketrapj  11  miles  beUno  Pittsburgh. — During  the  winter  of  1887- 
^liiiearfeet  of  paving  and  ballast  was  washed  oat  from  the  lower 
df  the  shore  end  of  this  dike,  and  five  timbers  were  carried  away. 
r  damages  were  thoronghly  repaired  in  Aaga8t,1888.  Experience 
hjown  that  it  is  quite  difficnlt  to  hold  the  down-stream  slopes  of 
ud  of  dikes  which  cross  the  current,  even  though  these  slopes  are 
in^T  paved.  As  an  additional  precaution  I  have  adopted  the  rale 
Niling  all  paving  that  has  to  be  renewed,  and  this  practice  was  fol- 
1  at  this  locality.  Thus  far  this  has  proved  an  eftectual  remedy. 
m  at  Marietta  Island,  168  miles  below  Pittsburgh. — The  dam  at  this 
I  boilt  in  1871-1873,  had  been  so  worn  down  by  ice  and  drift  as  to 
DOst  inoperative,  and  it  was  decided  to  renew  the  upper  portion 
(srib-work  and  stone.  A  contract  for  this  work  was  let  on  Febru- 
,  1889,  to  Josiah  T.  Hart.  Work  was  begun  in  May,  but  owing  to 
dued  high  water  work  has  thus  far  been  limited  to  placing  about 
yards  riprap  stone. 

ce  at  JEight-Mile  Island^  256  miles  below  Pittsburgh. — The  object  of 
tractnre  is  to  confine  the  waters  at  the  foot  of  Eight-Mile  Island  so 

remove  a  bar  which  obstructs  navigation  at  this  point.  A  con- 
fer this  work  was  let  on  February  9, 1889,  to  John  J.  Shipman. 
I  was  begun  in  May,  but  has  been  greatly  hindered  by  high  water. 
le  close  of  the  fiscal  year  a  large  amount  of  material  bad  been  as- 
led  for  the  dike,  and  the  crib- work  had  been  built  for  a  distance  of 
^et  from  the  shore  end. 

ke  at  Bonanza  Bar^  352  miles  below  Pittsburgh. — The  object  of  this 
tare  is  to  confine  the  waters  at  this  locality,  80  as  to  remove  a  bar 
1  of  late  years  has  beenithe  worst  in  the  stretch  between  the  Great 
kwha  and  Cincinnati.  A  contract  for  this  work  was  let  on  Febru- 
',  1889,  to  John  J.  Shipman.  Work  was  begun  in  May,  but  little 
ress  could  be  made  on  account  of  continued  high  water.  At  the 
of  the  fiscal  year  the  dike  had  been  partly  completed  for  a  length 

0  feet. 

ke  at  Madison^  Ind.j  552  miles  below  Pittsburgh. — This  dike  is  to  be 

on  the  Kentucky  shore,  opposite  the  upper  part  of  the  city  of  Mad- 

and  is  intended  to  contract  the  water-way  and  force  a  current 

;  the  front  of  Madison  so  as  to  give  deep  water  along  the  city  wharL 

instruction  was  ordered  in  the  river  and  harbor  act  of  August  11, 

The  contract  for  this  work  was  let  on  February  9, 1889,  to  Will- 

^irk.    Work  was  begun  in  May,  and  at  the  close  of  the  fiscal  year 

filing  of  the  substructure  bad  been  driven  for  a  distance  of  200  feet 

the  shore  and  about  400  cords  of  brush  weighted  with  stone  had 

placed  in  position.    Further  progress  was  impracticable  on  ac- 

t  of  high  water. 

ke  at  Caseyvillej  Ky,j  860  miles  below  Pittsburgh. — Of  late  years  the 

1  front  of  this  town  has  been  unusually  shoal,  and  it  has  frequently 
shoaler  than  any  other  place  between  Evausville  and  Cairo.  It 
>posed  to  keep  this  channel  on  the  Kentucky  side  by  running  out 
(ling  dike  from  the  Highland  Rocks  on  the  Illinois  shore  opposite 
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^iMi^-UtBL    JL  smcm^  iir  liiis  fib  *«  &x  a  Fdnuj  9,1» 

9iiiifcn«*dni  zntiis'  a  ^HiEzatfC  ▼'j^.  L  ^.  Bidtt^  jr.  4tted  IXeceiD 

fiOQL  li-'-fs:.  miL  nfr  ▼  irx  sia  nzLy  K  jiiMKyotW  wtes  both  livc 
jLi<v.  -ue  »iit=ii-air  3i  fiiZiRstfS  n  xzuunaf:  MBKfiei  aad  deUya. 
•suiicraiec.  'vtueo.  'vi*  ^  !ia7f^  ie«  emitpufitini  by  DmoBber  5L,  IS' 
i«H!a  «pnsiL  ^inwS'^xSBiitiHL.BiBiafvci^nRfv  DlMCsber  1*  1SS9. 
Ti^  'Sti  ijsKak  j*isKc  "Silt  .aiiLSai!tiir  w*  <B£y  abfie  c»  vwk  loi  dij 
3iir  -v^iea  -jnt*  liie  stMcmtCMrt  wm^  iniiAFJ.  0  feet  to  m  total 
«f  IjK!  »ec  jQti  lae-  ficK«c?Becx£e  v^w  ^OBBied  4:i  feet  to 
jHMCSk -rf  Li«§  iaec    I^'iIziauiQe  jBi«:^af  oedtke  winbe3,C 


t&3»piier  w^m  madit 'ML  ^^  I9ck  ^  Sc^cmber.  1SS&  vith  John  1 
t&tf^  maonec  ^^pirnig  Dteenbcr  31«  I2S&  Ovia^  to  an  nnusiui 
j«jee«f  bi^  va&K'iadhfraKnDBAof  l^S^tkfrCQtttnct  wasext 
ibe  eoo^raetdrs rcit^TBcic :o SepONBber  1. 1S!9.  At  tkedoeeof  t 
Tear  IM  i^jwr  »«ca>a  of  tbe  pier  kad  bcea  coapkced*  vith  th 
taoa  of  thit  ikim^iMf  oa  ta«t  ap-sa«aB  dope^ 

litpiar  ms  Midd:€m^.  ±»  wtOa  Mmt  Pilt^wfk— A  contract 
zh^  pofcr  va«  Eufaie  oci  ibe  I9ck  of  SepccBber.  ISSdi^  with  John 
the  eontniet  expiring  D««emN»'  3L  ISiS^  Qvin^  to  an  annsoj 
IcBCC  of  ki^  vacer  in  the  aammn  of  18iS8,  the  cootract  was  € 
at  the  cocnaciors  n>^ae$c  to  September  1«  1^89.  At  the  da 
iscal  year  both  seetions  of  the  pier  had  been  raised  to  full  he 
eompteted.  with  the  exeeprlon  of  the  sheeting  on  the  ap-strea 

lee-pi^  «X  G^ip'j^U,  2^  miU:t  btiott  PitMmr^k. — A  contract 
this  pier  wa<  made  on  the  loth  of  September.  ISSS,  with  Johi 
ham.  the  contract  expiring  December  31,  ISSS.  Owing  to  an 
prevalence  of  high  water  in  the  antnmn  of  ISSS,  the  contract 
tended  at  the  contractors  reqaest  to  July  31,  1SS9.  At  the  clc 
fiscal  year  both  sections  of  the  pier  had  been  built  to  full  he 
completed,  with  the  exception  of  the  sheeting  on  the  np-stres 

Ict'pier  at  Ironton.  325  miles  belotc  Pittsburgh. — A  contract 
this  pier  waa  made  on  the  21st  of  September.  18^,  with  John  J.  ^ 
the  contract  expiring  December  31,  ldS8.  The  work  was  cc 
wiibin  the  time  nam^  in  tbe  contract.  Tbe  success  of  this  cc 
where  the  others  failed  was  due  to  his  greater  experience  ai 
methods  of  work. 

The  pier  is  built  at  the  upper  line  of  the  city  water-works,  t 
sists  of  two  sections,  36  feet  apart,  the  inner  section  being  i 
feet  further  up-stream  than  tbe  outer  section.  Tbe  tops  are 
long  and  24  feet  wide.  The  sides  and  ends  of  the  pier  are  vei 
cept  the  upstream  slope,  which  is  inclined  to  the  horizon  at 
of  50  degrees  above  low  water.  This  up-stream  8lo})e  is  coven 
inch  timber  in  juxtaposition,  all  of  the  other  surfaces  of  the  pi 
half  open.  The  top  of  the  outer  section  is  31J  feet  above  lo 
that  of  the  inner  section  being  6  feet  higher.  The  interiors 
sections  are  filled  with  riprap  stone,  and  the  top  surfaces  an 
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^  the  oonvenienoe  of  water-craft,  two  large  BnabbiDg-posts  extend 
(^  the  top  of  the  pier,  and  eight  mooriug-rings,  at  four  different 
2^  afford  eonvenient  points  for  fastening  lines. 
Hie  total  amount  of  material  in  this  ice-pier  is  as  follows: 

ttfaib«r i feet,B.M..  196,571 

Kdrift-bolti poondB..    16,386 

iviDg rings  and attsohmen to... •• do 2,045 

Kipstooe • ••• onbio  yards..  3,033.6 

^»pier  at  PorUmautk^  Ohio. — ^There  was  considerable  delay  in  getting 
s  work  under  way  on  account  of  difference  of  opinion  among  the  cit- 
BB  of  Portsmonih  as  to  where  it  should  be  located,  but  they  finally 
De  to  an  agreement  on  the  foot  of  Oay  street,  near  the  city  water- 
tkSj  as  the  most  desirable  location,  and  as  there  was  no  engineering 
jetton  to  this  site  it  was  adopted.  As  the  law  requires  cession  of 
srian  rights  in  favor  of  water-craft  seeking  shelter  from  ice,  no  coa- 
ct  for  construction  could  be  made  until  tMs  cession  had  been  made 
1  approved  by  the  Attorney-General  of  the  United  States.  At  the 
Be  of  the  fiscal  year  these  necessary  legal  preliminaries  had  not  been 
npleted. 

ioek  obttrueHon  at  mfiuth  of  Licking  Biverj  466  mile$  below  Piit$- 
yJIk— The  sum  of  $26,000  fh>m  the  appropriation  for  improving  Ohio 
rer  was  allotted  by  the  river  and  harbor  act  of  August  11, 1^,  for 
itinning  the  removal  of  this  obstruction.  Proposals  for  this  work 
re  opened  on  June  20, 1889,  and  the  contract  was  awarded  to  John 
King,  of  Belpre,  Ohio,  at  $3.97}  per  cubic  yard. 
Hg  Hocking  Eiver^  197  miles  below  Pitl8burgh."^The  allotment  for 
rk  on  this  river  could  not  be  expended  in  1888  on  account  of  lack  of 
le  and  unfavorable  stages  of  water.  It  is  proposed  to  prosecute  the 
rk  by  hired  labor  during  the  low- water  season  of  1889. 
treat  Miami  embankment,  489  miles  below  Pittsburgh. — The  river  and 
*bor  act  of  August  5, 1886,  states  that  the  object  of  this  work  is  to 
[fine  the  waters  of  the  Great  Miami  in  great  floods  ^^  to  the  end  that 
I  formation  of  the  bar  in  the  Ohio  Biver  now  forming  and  obstruct- 
navigation*may  be  arrested." 

Hie  embankment  which  the  United  States  was  expected  to  raise  was 
much  of  the  Lawrenceburgh  branch  of  the  Oincinnati,  Indianapolis, 
Louis  and  Chicago  Railway  as  extends  from  Hardentown  to  the 
[)er  end  of  the  Lawrenceburgh  Fair  Grounds.  This  contract  has  been 
opleted,  and  the  embankment  in  question  has  been  raised  to  a  height 
)  feet  below  the  top  of  the  great  flood  of  1884. 
Dhe  additional  allotment  of  $15,000  made  in  the  last  river  and  harbor 
.  is  to  be  expended  in  continuing  this  embankment  along  the  lower 
e  of  the  Fair  Grounds  to  the  Ohio  and  Mississippi  Railway,  where 
[grosses  and  continues  on  the  southern  side  of  this  road  and  of  the 
icinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway  to  Elm  street, 
it  is  not  practicable  to  carry  the  line  across  the  track  of  the  Ohio 
1  Mississippi  Railway,  it  is  proposed  to  leave  a  gap  at  the  crossing, 
)vided  with  a  masonry  abutment  on  cfach  side,  arranged  so  that  stop- 
nks  can  be  used  to  close  the  gap  during  floods. 
Embankment  at  Shawneetown^  848  miles  below  Pittsburgh, — This  town 
ilready  protected  by  a  levee,  but  it  requires  additional  earth  at  some 
ces,  and  the  surfaces  exposed  to  abrasion  by  waves  uiust  be  paved, 
contract  for  the  necessary  earth-work  has  been  made  with  the  Ohio 
i  Mississippi  Railway  Company,  at  20  cents  per  cubic  yard,  and  the 
rk  of  filling  is  in  progress.    At  the  close  of  the  fiscal  year  about 
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3,600  cubic  yards  of  earth  had  been  placed  on  the  letee.    It  is  pio- 
posed  to  make  a  separate  contract  for  the  necessary  paving. 

Rock  reef  at  Brooklyn^  III.,  923  miles  below  Pittsburgh. — ^This  reef  is 
what  is  left  of  the  shoreward  extension  of  the  Brooklyn  Bock,  wludi 
was  removed  by  the  Ohio  Biver  dredges  in  1884.  Proposals  for  the 
removal  of  this  reef  were  opened  on  the  20th  of  Jane,  and  the  contract 
was  awarded  to  Mr.  H.  S.  Brown,  at  tl.lO  per  ton. 

WORK  OF  DREDGES  IN  1888. 

During  the  first  five  months  of  1888,  and  nntil  Jnne  12,  the  Ohio 
Biver  dredges  were  at  work  on  the  Muskingum  Biver,  and  their  opera- 
tions on  this  river  were  reported  in  my  last  annual  report.  WhUe  en- 
gaged on  the  Muskingum  one  of  the  dredges  was  called  off  for  tem- 
porary work  on  the  Ohio  under  the  following  circumstances : 

On  the  15th  of  March,  1888,  four  urgent  telegrams  were  received  at 
this  office  from  the  leading  coal  operators  of  Pittsburgh,  stating  that  a 
large  number  of  coal  bargees  had  been  wr^pked  in  the  Ohio  Biver,  at 
Brown's  Island,  62  miles  below  Pittsburgh,  and  that  navigation  would 
be  stopped  until  they  were  removed.  I  immediately  telegraphed  Mr. 
William  Martin,  engineer  in  charge  of  the  Davis  Island  I^am,  to  goto 
Brown's  Island  and  report  the  condition  of  affairs.  He  found  21  ooal 
boats  and  barges  stranded  and  scattered  from  the  head  to  the  foot  of 
the  island,  leaving  a  clear  channel  of  but  125  feet  wide,  which  was 
totally  inadequate  for  the  passage  of  coal  fleets.  The  accident  wasdiie 
to  the  stranding  in  this  narrow  piece  of  river  of  a  coal-tow,  which  was 
too  deeply  loaded,  and  to  the  inability  of  succeeding  tows  to  pass  it  in 
safety.  As  the  snag-boat  was  out  of  commission,  I  directed  Mr.  B.  J. 
Carpenter  to  take  one  of  the  Ohio  Biver  dredges  out  of  the  Mnskingom 
and  proceed  to  Brown's  Island.  He  selected  tbe  OAto,  and  arrived  with 
her  at  the  scene  of  the  wrecks  on  the  19th  of  March. 

In  clearing  the  channel  it  was  necessary  to  destroy  6  coal-boats  and 
2  barges,  using  for  this  purpose  the  dipper,  the  wrecking-hook,  or 
dynamite.  Owing  to  the  swift  current  the  work  was  hazardous,  but  it 
was  successfully  accomplished  at  the  cost  of  breaking  the  after-spud 
of  Ihe  dredge,  the  socket  of  the  wrecking- hook,  and  the  anchor  of  the 
dredge  tow-boat. 

There  were  some  other  wrecks  that  could  have  been  advantageously 
removed,  although  not  seriously  in  the  way  of  navigation,  but  the  rapid 
rise  of  the  river  made  it  impossible  to  work  on  them ;  accordingly,  on 
the  23d  of  March  the  Ohio  started  on  her  return  to  the  Muskingum 
Biver,  arriving  at  Marietta  on  the  24th, 

The  dredges  quit  work  on  the  Muskingum  on  the  13th  of  June,  aud 
were  laid  up  at  Marietta  until  the  21st  of  July,  when  they  started  for 
Oincinnati  to  receive  the  customary  annual  repairs.  These  were  com- 
pleted in  the  latter  part  of  September,  aud  the  Oswego  started  up  the 
river  on  the  24th  of  that  mouth,  and  the  Ohio  on  the  26th. 

BlennerhassetVs  Island,  188  miles  below  Pittsburgh. — ^The  work  pro- 
posed at  this  pla<;e  was  to  remove  the  old  half-moon  dike  on  the  Ohio 
shore,  just  below  the  foot  of  the  isla^itl,  together  with  the  shore  bar  of 
cemented  gravel  on  which  it  is  built,  aud  a  projecting  gravel-bar  just 
above  the  dike.  In  order  to  carry  off  the  spoil  it  was  also  necessary  to 
make  some  cuts  through  a  soft  gravel-bar  in  mid-channel  below  the 
dike. 

Work  began  on  the  29th  of  September,  and  ended  on  the  16th  of  Oc- 
tober, ha\ang  been  stopped  by  high  water.    During  this  time  about 
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»tic-third  of  the  half-moon  dike  was  romoved,  and  one  cat  was  made 
hrough  the  channel  bar,  the  whole  qaantity  of  material  handled  being 
i5,lS9  cubic  yards.  Owing  to  the  pressing  necessity  of  work  at  Wheel- 
ng  Creek  Bar  the  dredges  were  sent  to  that  place  on  October  24, 
irittoat  completing  the  work  at  Bleunerhassett's  Island. 

Wheeling  Creek  Bar^  90  miles  below  Pittsburgh. — The  work  contemplated 
ftt  this  place  was  the  removal  of  the  enormous  bar  thrown  out  by  Wheel- 
ing Creek  during  the  extraordinary  floods  of  July  and  Angust,  1888. 
The  dredges  arrived  at  Wheeling  on  the  25th  and  27th  of  October,  but 
the  high  stage  of  the  river  prevented  them  from  beginning  work  until 
the  1st. of  November.  The  bar  was  found  to  consist  of  ashes,  earth, 
bricks,  stones,  parts  of  bridges,  and  similar  miscellaneous  material,  and 
to  extend  almost  entirely  across  the  river,  the  current  at  its  outer  end 
beitig  so  swift  that  a  dredge  could  not  be  held  in  it  by  her  spuds.  The 
work  was  nnnsnally  difficult  in  character,  and  at  some  places  one  dredge 
had  to  remain  idle  and  act  as  an  anchorage  for  the  one  working  in  the 
Bwift  water  at  the  point  of  the  bar.  Constant  rises  in  the  river  re- 
tarded the  work,  as  did  frequent  breakages  of  machinery.  Notwith- 
standing the  difficulties  and  expense,  it  seemed  essential  to  get  this  bar 
out  of  the  way,  and  the  dredges  were  retained  there  until  this  object  was 
accomplished.  Work  finally  ceased  on  the  15th  of  December,  five  days 
having  been  lost  in  October  by  high  water  and  twenty  days  in  Novem- 
ber. Six  cuts  were  made  through  the  bar,  and  the  channel  was  widened 
175  feet,  giving  ample  room  for  navigation  and  leaving  space  for  a  con- 
dderable  amount  of  deposit  from  Wheeling  Creek  before  dredging  need 
to  renewed;  The  total  amount  excavated  was  28,852  cubic  yards  of 
nidoellaneons  material,  15^  tons  of  rock,  and  1^  tons  of  bridge  wreck. 

Mimth  of  Muskingum  RiveVy  171  miles  below  Pittsburgh. — Tiie  dredges 
irrived  here  on  the  16th  of  December,  and  on  tlie  17th  the  Oswego  ex- 
lavated  1,061  cubic  yards  of  earth  and  removed  5  logs  with  jin  aggre- 
gate weight  of  3  tons.  This  work  was  done  to  obtain  a  safe  harbor  for 
rinter.    Both  dredges  then  went  into  winter-quarters. 

The  following  tabular  statement  gives  the  work  done  during  the  cal- 
ndar  year  on  the  Ohio  Eiver  and  the  expenditures  for  all  purposes : 

Dredges  in  commissionj  1888. 


Imeftiwork: 

I>red|?ing  j^nrel,  etc 

T>redjrii>K  cemented  fP'ftvel,  etc 

Removing  logs,  rocu.  etc 

BetDOviDg  wrecks 


Imeloet: 

Traveling 

Aocidente 

High  water 

SamUjs 

At  work  on  Mnskingiim  Blver. 


Total  namber  of  days 

Total  in  oommiMiou  in  Ohio  Kivor 

Work. 


Days. 
24 


It 


35i 


7* 

3 

27 

12 

102 


211^ 


247 
85 


rmrel  excavated  per  day  of  work,  cn- 

bfoyarda 1,578.6 

imvel  excavated  dnring  tbe  aeaeon,  en- 

Me  >'»rd» 87,886.0 

looe  rock,  etc.,  nxcavated  per  day  of 

work,  enbic yards .• 1,052.6 

KMe  rock,  etc.,  excavated  dnring  thn 

leasoii,  cubic  yards 7,895.0 

ENG  80 117 


Total  exckvatlon  daring  tlio  seasou,  cu- 

bic  yanls 

Larjjo  rockrt  ronicivod  (niirolx^r  0),  ton«  . 

Lo^8  removed  (numbf  r  5),  tons 

Bridge  pi*  cca removed  (niirabor  2),  tons. 
Coal-boat  wrecks  renioviMl 

Cost. 


Eqiiipmont: 

Per  day  in  commission 

Per  day  at  work 

For  the  seaHoii 

Towing  and  fuel: 

Pur  day  in  commission 

Per  day  at  work 

For  the  season 

Repairs : 

Per  day  in  commission 

Per  day  at  work 

For  the  season 

Salaries : 

Per  dav  in  commission 

Per  day  at  work 

For  the  season 

Total : 

Per  day  in  commission 

Per  day  of  work 

For  the  sea-son 


45, 


781.0 

15.6 

3.0 

1.2 

8.0 


17.69 

25. 57 

007.64 

.'>9. 04 

129.77 

4,607.73 

.1.18 

10.53 

373.37 

23.81 

TD.17 

2,810.49 

73.72 

79.17 

2, 810. 49 
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Dredge$  <mt  of  eawiMittkm,  1880. 


Time: 

In  ordinary 

Anniud  repairs. 


Daja.  I  BaluteduiBg 
Aaaiial  t«pain 


Total 


118 


Coet:  

Salaries  in  ordinary |720.i0 

Towing 150.00 

Total  in  ordinary I,070.t0 


Total  eotft  repiin 


Totelovtof 

Total  par  day  o«t  of 

Total  por  day  la  oidiDary 


u 

To 

1 


Ca$t  of  work,  incimdimg  all  ejq^ditmrm,  im  1888. 


Dredgine  gravel,  etc $7,062.06 

Dredging  ioom  rock,  eemented  grayel, 

etc   .. r. l;4OLO0 

BerooTing  logs,  rocka,  etc) 406.01 


WrecUng 

Total  ojuwdltaia. 


Iff 

ITS 


Cast  per  tmU, 


Percabioyardof  graTei,etc.,  excaTated     ♦0.21j^  1  Perday  fai  noawmiiaWi PM 

Per  cubic  vard  or  cemented  grarel  and  |  PerdayofirMk tO. 

looeerock OiSlft 


Staiememt  of  operaHans  of  ^hreSgm. 


i 

-*» 

..4 

A4 

^ja 

Date. 

•IS 

^S 

3 

la 

^ 

1888. 

Har. 

62 

Sept. 
Oct .. 

1  188 

Sept. 
Oct.. 

}l88i 

Nov  . 
Dec.. 

\  •» 

Dec.. 

00 

Dec.. 

171 

Brown's  Island 

Foot  Blennerhassett's 

Inland,  at  dike. 
Foot  Blennerhassett*s 

Island,  below  dike. 

Wheeling  Creek  Bar. 

Wheeling  Creek  Bar. 
Month    Mnskingom 
River. 


Total 


ICaterial 
xeinoved. 


Wrecks* 

Cmnented  gravel 


Gravel. 


Gravel,  etc 

Bocks,  etc . 
Mnd 


I 


I 


Gravel, 
et& 


Ou.pds, 


7,064.0 


17ft26,85L5 
H  1,050.5 


85» 


37,88&0 


Ce- 
Bmted 

looae 

rooka, 

eio. 


Ck.pdf. 


7,805.0 


'ff 


Chn,yd§ 


7,60&01.06L6i 

i.sao.7 


l,64a7 


a^iOLO 


enUe 


OnUc 


13.6 


ILl 


BedBit 


Ho.  wdli 


A 


8 
5 


13 


Plaoa. 


Brown's  Island 

Foot  Blennerhassett*s  Island,  at  dike 

Foot  Blcnnerhassett's  Island,  below  dike. 

Wheeling  Creek  Bar 

Wheeling  Creek  Bar 

Month  Moskingam  Biver 


Total 


Sxpenditorsa. 


Dredging 
gravel,  etc. 


Dredging 
cemeDted 

loose  ims, 
etc. 


$1,005.67 
5,820.60 


166.90 


7,082.66 


$2,404.00 


2,404.00 


Books, 
logs,  and 


|8n.92 


406.01 


1,110.40 


Total 
18M. 


IS 
2.« 

1,« 


U.« 


*  Bight  wrecks  were  removed. 
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WORE  OF  SNAG-BOAT  IN  1888. 

After  undergoiDg  her  annnal  repairs,  which  were  delayed  by  the  late 
passage  of  the  river  and  harbor  act,thesuagboatjE^.ii.  Woodruff  ^tskvied 
on  her  aunual  cruise  on  the  13th  of  September.  She  ascended  the  river 
as  far  as  the  Davis  Island  Dam,  5  miles  below  Pittsburgh,  and  thence 
worked  down-stream  to  Cincinnati,  where  she  arrived  on  the  13th  of 
October.  The  river  was  unusually  high  during  the  working  season,  and 
while  working  around  Cincinnati  it  became  evident  that  the  amount  of 
work  that  could  be  done  in  the  Ohio  Eiver  during  the  remainder  of  the 
season  would  not  justify  the  cost  of  keeping  the  l^at  in  commission.  A 
constant  succession  of  rises  made  it  impossible  to  find  the  snags  whose 
removal  was  desired,  and  negotiations  were  at  once  opened  with  various 
engineer  officers  to  see  if  the  boat  could  not  be  utilized  on  other  rivers. 
Maj.  A.  M.  Miller,  Corps  of  Engineers,  expressed  a  desire  to  use  the 
Waodm  foil  the  Mississippi,  and,  with  the  sanction  of  the  Chief  of  En- 
gineers, the  snag-boat  was  temporarily  placed  under  his  command,  at 
Cairo,  on  the  31st  of  October.  The  trip  from  Cincinnati  to  Cairo  was 
made  in  daylight,  and  such  snags  as  could  be  reached  were  removed  en 
route. 

The  Woodruff  remained  under  charge  of  Major  Miller  during  the 
months  of  November,  December,  and  January,  having  been  returned  by 
him  at  Cairo  on  the  31st  of  January,  1889.  She  came  up  the  river  at 
once,  and  went  out  of  commission  in  Cincinnati  on  the  9th  of  February. 

During  the  short  period  of  service  in  the  Ohio  Biver  she  removed  329 
ttiagSy  1  Tfkkj  and  24  wrecks,  and  traveled  2,112  miles.  While  in  service 
m  the  Mississippi  she  removed  376  snags  and  10  wrecks,  cut  2,199  trees, 
and  traveled  1,886  miles. 

The  two  largest  snags  pulled  on  the  Ohio  during  the  season  weighed 
56.3  tons  and  63.8  tons,  being  much  below  the  average  of  the  heaviest 
snags,  due  to  the  fact  that  high  water  prevented  work  In  the  river  below 
Louisville  where  the  heaviest  snags  are  usually  found. 

The  heaviest  work  done  on  the  Mississippi  was  the  removing  of  the 
famous  *^  GrandTower  "  snag  at  Goose  Island,  which  had  long  been  a  terror 
to  navigation,  and  had  caused  two  wrecks — that  of  the  steam-boat  from 
which  it  took  its  name,  and  of  a  barge  loaded  with  railroad  iron  which 
lay  on  top  of  the  snag  when  the  TVoodn^Jf  tackled  it.  To  get  the  channel 
clear  at  this  place  required  the  full  power  of  the  boat  and  a  week  of  con- 
tinuous hard  work. 

STAGES  OF  THE  OHIO  BIVEB  DURING  1888-'89. 

The  summer  and  autumn  of  1888  were  remarkable  for  the  long  con- 
tinuance of  navigable  water^  being  the  exact  opposite  of  the  summer  and 
autumn  of  1887.  The  following  tables  show  the  navigable  water  at  Pitts- 
burgh, at  Cincinnati,  and  at  Evansville,  the  three  stations  which  have 
been  selected  as  giving  the  most  reliable  averages  for  the  whole  river. 

Gauge  at  Davis  Island  Dam. — Owing  to  the  fact  that  in  low  water  the 
Davis  Island  Dam  is  up,  and  the  Pittsburgh  gauge  shows  a  permanent 
reading  of  6  feet,  the  actual  depth  for  navigation  in  the  open  river  be- 
low this  dam  must  be  obtained  from  the  reining  of  the  lower  gauge  on 
the  lock  at  the  dam.  On  this  gauge  a  reading  of  3  feet  2  inches  corre- 
sponds to  a  navigable  depth  of  3  feet,  and  a  reining  of  6  feet  corresponds 
to  a  navigable  depth'  of  6  feet. 
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APPENDIX  DD — ^B£PORT   OF  LIBUT.   COL.   MEBBIUU     1861 
OPBSATION  OF  DBAW8  IN  HIGH  BRIDGES. 

Owing  to  the  fact  that  the  river  during  the  year  1888  did  not  at  any 
time  reach  a  flood  stage,  the  draws  in  the  Cincinnati  Southern  and  the 
Kentacky  and  Indiana  high  bridges  were  not  operated  during  the  year. 

Stoppage  by  tee. — Assoming,  as  heretofore,  that  the  condition  of  affiiirs 
«t  Cincinnati  is  a  fair  average  for  the  whole  river,  I  have  to  report  that 
during  the  past  fiscal  year  there  was  no  stoppage  of  navigation  by  ice. 

ESTIMATE. 

• 

In  my  last  annual  report  I  included  an  estimate  for  the  purchase  of 
rites  for  two  more  movable  dams.  As  the  subject  of  the  advisability 
of  extending  the  system  of  movable  dams  on  the  river  was  referred  by 
Cimgress  to  a  Board  of  Engineer  Officers,  which  reported  in  favor  of  ex- 
trading  the  system  begun  at  Davis  Island  at  least  as  far  as  the  moutli 
of  the  Beaver  Eiver,  the  estimate  for  the  purchase  of  sites  for  these 
dams  is  renewed. 

As  navigation  must  necessarily  be  somewhat  embarrassed  during  the 
eoDstruction  of  these  works,  and  as  several  dams  can  be  built  at  the 
the  same  time  without  adding  to  the  embarrassment  that  will  be  caused 
bj  one,  it  would  be  better  for  navigation  if  work  could  be  done  simul- 
tsneonsly  on  all  four  of  the  movable  dams  recommended  by  the  Board, 
bat  I  have  limited  my  estimate  to  two,  in  the  belief  that  Congress 
would  not  be  willing  to  undertake  more  at  this  present.  The  amount 
that  is  given  is  probably  more  than  will  be  requircHd  for  the  mere  pur- 
ehase  of  sites,  but  the  cost  of  the  necessary  land  is  a  very  uncertain 
quantity,  and  whatever  surplus  may  remain  will  go'  into  the  work  of 
oonstruction. 

The  work  of  building  submersible  dikes  and  low  dams  across  island 
chutes  must  necessarily  continue,  and  estimates  for  this  class  of  work 
are  submitted. 

Low  dams  and  dikes 1500,000 

CommeociDg  movable  dams  2  and  3 100, 000 

fiock  bar  across  month  of  Licking  River 50,000 

Snacging 25,000 

DredgiDg 19,000 

Bemoving  rock-reefs  between  Paducah  and.  Cairo 50,000 

Offiee,  inspection,  engineering,  and  contingencies 35, 000 

Total 779,000 

Money  statement 

Jnly  1, 1888,  amonnt  available $16,202.96 

Amoont  appropriated  by  act  of  Angnst  11,  1888 380,000.00 


396, 202. 95 
July  l^  1889,  amonnt  expended  during  fiscal  year,  exclnsive  of 
liabilities  outstanding  and  of  amonnt  covered  by  contracts 

July  1,  1H88 $58,577.45 

Jnly  1,  1889,  outstanding  liabilities 13, 779. 41 

July  1,  1889,  amount  covered  by  existing  contracts 137, 36!).  83 

209, 720. 69 


July  1, 1889,  balance  available 186,482.26 

iAmonntthatcan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1891  ll^^Q^*^ 
Submitted  In  compliance  with  requirements  of  sections  2  of  rivet  «ii^ 
harbor  acts  of  18to  Md  16157. 
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Abitract  of  ooniracU/or  improving  OHo  Bioer  w  fmm 

30, 18t«. 


^MfiM^  tibc  Mt&ui  wttiF 


Jm 


ContnMstors. 


Improremeoi. 


OlirerUMd 

JodAhT.HMt... 

John  J.  Sbipman. 

Do 

WilliMnKirk.... 

Do 

I.V.Hoi^.ir.... 


JohnF.  King 

John  C.  Orftham 

John  J.  ShipmAn 

CInciDnati,  iDdlaoAp- 

olifi,  Kt  LoaU  Bud 

CbicAKO     lull  way 

Company. 
Ohio  and  Mltwiiwippi 

Bailwav  Company. 
Stephen  I).  I>avi8. . . 

Ella   I^iyman   Tow- 
boat  Company. 


Dike  between  DaTis  and  Ne- 
ville i»lands. 

Dam  at  head  of  Marietta  lal- 
and. 

Dike  at  Bight  Mile  Island. . . . 

Dike  at  Bonanza  Bar 

Dike  at  Madison,  Ind 

Dike  at  CaseyTille,  Ky 

Dike  at  Grand  Chain 


Ice-piers  at  Pomeroy  and  Mid- 

dleport,  Ohio. 
Ico-plers  at  Gallipolis,  Ohio  .. 

Ice-pier  at  Ironton,  Ohio 

Kmbaukmentonsoath  side  of 
Oreat  Miami  River. 


Embankment 
town,  111. 

Tow-boat  for 
dredges. 

do 


at    Shawnee- 
servioe   with 


....do  ...••.. 


....do 

....do 

-...do 

Dee.    1,1»4 

SeptUllMB 

SepLl^mS 

Sept.  21, 1888 
Dea  21,1887 


April  1,1880 
Sept  1^1888 
Jane  11, 1888 


TIa 


Daatl, 


DoflL  SLIMS 

m 

DoflL  n. 


•do  ..•.•>. 
.do 


to  Dt> 


to  8i^ 


8epi.». 
Dee.  ai, 
Dec.  21. 


31, » 
1, 


toJil(7 
to/w 


Jhitraci  of  nropoiali  for  tow-boat  for  ierviee  with  01^  Biv&r  Srwigm,  tmmti  SutmUf 

10, 1888. 

Ko. 

Name  and  address  of  bidder. 

Tow-bonk 

Pkto 

1 

8.  D.  Davis.  Marietta.  Ohio 

J.  H.  MeDonaM 

|i 

Contract  awarded  to  S.  D.  Davis,  and  exocoted  under  date  of  September  10, 106& 
Abstract  of  proposaU  for  touhboat  for  service  with  Ohio  River  dredgeo,  opened  May  87, 1889. 


Ko. 


1 
2 
3 

4 
6 
6 
7 
8 
9 


Kune  and  address  of  bidder. 


John  Shoup  &  Co.,  PittsbarKh,  Pa 

Ella  Layman  To w-I)oat  Company,  Charleston,  W.  Va — 

Lewis  ^ope  Sc  Sonn.  New  Matamoras,  Ohio 

W.  C.  Jutte,  Pittsburtfli,  Pa 

Lewis  Pope  Sc  Kons,  New  Matamoros.  Ohio 

Fulton  Tow-boat  Company,  Louisville,  Ky 

B.  F.  Wilson,  Pittsburgh,  Pa 

8.  D.  Davis,  MarietU,  Ohio 

Kanawha  and  Ohio  Transfer  Company,  Charleston,  W.  Ya. 


Tow-boat 


Geo.  W.  Stone 

JohnR 

H.  M.Townaead 

Twilight 

Champion  No.  10 ... , 
Little  Andy  Fulton. 
JohnO.  Phillipe... 
J.  H.  McConnell  ... 
Thoe.W.  Means.... 


XTKB 


stv 

StN 

40.N 
4199 

UN 

43.M 


Contract  awarded  to  Ella  Layman  Tow-boat  Company,  and  execntod  nnder  dato^)' 
Jnne  11,  1889. 

Abstract  of  proposals  for  constritoting  dam  between  Davis  and  Neville  iilandSf  opened  Jt^ 

uary  30,  1889. 


Ko. 


1 
2 

3 


Namo  and  address  of  bidder. 


I 


01ivorHeo<l,  WaterCnre,  Pa.. 
I.  V.  Hoa^,  jr.,  Pittsburnh, 

Pa 

A.  W.  McDonald,  Coraopolis. 

Pa 


Ilomlock 
timl>er. 
per  M. 


$18.00 
10.00 
2L50 


Drift- 
bolts,  per 
pound. 


Spikes, 

per 
pound 


OentM.      CentM. 
5  5 


\ 


3 

4i 


3 
5 


Riprap 

stone, 

per  onbio 

yard. 


$1.25 
L50 
1.85 


Contrmot  awarded  to  Or 


Ud  eXQO\LtA<V  MH^Ct  ^«Aft  Ql^^TMWl^^Yilft. 
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ropotaUfor  wmttruoUmg  dam  at  Aaod  of  Marietta  Islamd,  opened  Januarjf  30, 

1889. 


i  address  of  bidder. 

Oak 
timber, 
perM. 

Hemlook 
timber, 
perH. 

Drift. 

bolts,i»er 

iwond. 

Spikes, 

per 
poand. 

Biprap 

stone, 

per  oabic 

yard. 

Paving, 

per 
sqoare. 

TotaL 

Hart,  Harmar,  (MiSo. 
King,  Belpre,  Oliio. . 
Dodgrass,  Mwiette, 

028L60 
2&00 

25.00 

• 

35.00 
20.00 

025.00 
28.00 

3S.00 

10.00 

21.00 

OmUt. 

4 
4 

2| 

8 

H 

'OmUt. 

A 
4 

21 

8 
6 

00.80 
1.00 

LOO 

1.50 

L42 

0L50 
1.50 

2.70 

190 

8.75' 

08,029.40 
9^154.70 

9^401.90 

10^918.90 
• 

U,  610. 00 

ig,  Jr..  Pittsborgli, 

}DonaId,  Cwaopolla, 

warded  to  Joeiah  T.  Hart,  and  executed  under  date  of  Febniary  9,  1889. 

■ 

ropoeaUfor  eonetruoHng  dike  at  Eight  Mile  Island,  opened  January  30, 1889. 


1  address  of  bidder. 

Oak 
timber, 
perM. 

Hemlook 
timber, 
per  H. 

Drift. 

bolts,  per 

ponnd. 

Spikes, 

per 
pound. 

Biprap 

stone. 

per  cnbic 

yard. 

Paving, 

per 
square. 

Total. 

Shipmaa,  Washing- 

017.00 

SLOO 

2L00 
22.75 

2L50 
2160 

28.00 

28.00 
25.00 

40.00 

$17.00 

2L00 

21.00 
19.50 

21.50 
20.00 

22.50 

19.00 
25.00 

4a  00 

Cents. 
4 
6 
8 

H 

8 

4 

5 

8 
5 

Oents. 

8 

5 

5 
5 

8 

4 

8 

8 
5 

31 

00.78 

.75 

.79 
.79 

.834 
.87i 

.84 

1.25 
1.20 

4.50 

01.30 

1.0O 

1.50 
L60 

1.00 
1.50 

2.50 

1.90 
1.00 

3.00 

014. 978. 00 
10,029100 
18, 100. 00 

nderine,  OallipoUs, 

:  Hartweg,  Dayton, 

ling.  Belpre,  Ohio... 
fc  Gardner,  Oallipo- 
► 

King,  Belpre,  Ohio. . 
Ware,  Cincinnati, 

18.804.25 

18,000.00 
17,432.50 

17, 907. 50 

kg.  jr.,  Plttsbnrgh, 

21,890  00 
22,867.00 

03,267.60 

Hart,  Harmar,  Ohio, 
haplen  &  Co.,  New 
ville,  W.  Va 

trarded  to  John  J.  Shipman,  and  executed  under  date  of  Febmar}"^  9, 1889. 
proposals  for  constructing  dike  at  Bonanza  Bar,  opened  January  30, 1889. 


1  address  of  bidder. 


lipman,  Washington. 
Kelley,  Portsmonth, 


weg,  Dayton.  Ky  — 
Ware,  Oinciona  t  i , 

eeler  &,  Co.,  Scioto- 

io 

Gardner,  Gallipolis, 


a  &  Monroe,  Ports- 

)hio 

on,  Newport,  Ky  — 
King,  Belpro,  Obio.. 
jr.,  Pittsburgh,  Pa. . 
LrachMi,  Cincinnati, 


Oak 

timber, 
perM. 


017.00 

19.70 
2L00 

22.50 

23.00 

23.00 

22.90 
24.00 
24.00 
23.00 

28.00 


Hemlook 
timber, 
perM. 


017.00 

19.00 
21.00 

22.00 

20.00 

23.00 

22.90 
24.00 
22.00 
19.00 

28.00 


Drift. 

bolts, 

per 

pound. 


Spikes, 

per 
pound. 


Biprap 

stone. 

per  cubic 

yard. 


Cfentt. 

4 

4 
3 

5 

3ft 
3 

1* 

4 

3 


Oents. 
0 

4 
5 

0 

5 

3 

5 
0 
5 
3 


Paving. 

per 
square. 


00.78 

.79 
.79 

,79 

.90 

.93 

.85 

.90 

1.05 

1.25 

L48 


$L20 

8.00 
1.50 

2.50 

LOO 

1.00 

3.90 
6.00 

i.r>o 

LOO 
2.50 


Total. 


$16^868.80 

18,351.00 
10, 199. 00 

19,443.00 

19,704.00 

20,46L00 

20, 607. 40 
22,088.40 
22.395.00 
24,094.00 

29,890.00 


warded  to  Jobs  J.  Shipman,  and  ezecated  under  date  of  'Fe'bTavc^  ^^\3S^. 
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AhHtracl  of  proponaU  for  coMtruciing  dike  at  Madiaam,  Ind.,  opeMd  Joaituu'f  30,  Utt. 


ii*^ 


No. 


10 
20 

9 
12 

7 
14 
17 
16 

2 


Name  and  address  of  Udder. 


William  Kirk.  Madison, Ind..../. 

Henry  C.  Jonea,  Madison,  Ind 

Fio<\  Hartwcg,  Davton.Ky 

JameM  K.  Ware,  Cinoinnati,  Ohio 

John  J.  Shipman,  Washinj^ton,  D.  C 

Pliillip  U.  Kelley,  Portomoath,  Ohio 

B.  R.  Morton,  Newport,  Ky 

Kichardaon  &  Monroe,  Portsmouth,  Ohio. . . 
I.  V.  Hoag,  jr.,  Pittsburgh,  Pa 


Piles, 
each. 

Bnish, 
oonL 

Oak 

plMk, 
perM. 

DrilV- 

bolts, 

per 

pound. 

OmU. 

$2.00 

10.86 

$25.00 

2.15 

1.20 

88.00 

2.06 

1.90 

20.00 

8.40 

8.25 

2L00 

2.50 

2.00 

25.00 

5.00 

L50 

28.00 

8.80 

2.00 

42.00 

10 

4.00 

8.40 

24.00 

4ft 

3.00 

2.00 

20.00 

? 

Riprap 

stone, 

per  cubic 

yard. 


10.85 


TstiL 


.84 

.a 

.86 
LOO 


LSO 


$12.IK,» 

lf.«7.S 
17.811^11 
118S0.M 

18Lin.9 
1IIML28 

88.8n.8l 
8i.i87.« 


Contract  awarded  to  William  Kirk,  and  exeoated  nnder  date  of  February  9,  IM. 
Abstract  of  proposals  for  constructing  dike  at  CasegviUe,  Kjf,,  opened  Janmarjf  30,  1880« 


No. 


10 
21 
22 
0 
7 
12 
23 

2 

10 
24 
25 


Name  and  address  of  bidder. 


William  Kirk,  Madison,  Ind 

Ei^onniann  &  nollerbach,Rockport,Ind... 

Jacob  Arnold  Sc  Co.,  EvansTillo,  Ind 

Frwl  iUrtweg,  Dayton,  Ky 

John  J.  Shipniau,  WaHhinjcton,  D.  G 

•FsiiueH  It.  Ware,  Cincinnati,  Ohio 

II.  8.  Hopkins  &  Co.,  and  P<  ter  McGee,  St. 

LouiH,M<) 

I.  V.  Hoap,  j r..  PittAbureh,  Pa 

Iticliaidsou  &,  Monroe,  Portsmoath,  Ohio... 

M«!(iown  &,  Kluge,  Golcondo,  111 

Ctouldinjx  dc  Appleby,  New  Albany,  Ind.... 


Piles, 
each. 


$2.50 
8.60 
4.00 
3.00 
2.60 
8.60 

2.50 
8.00 
3.25 
1.75 
5.00 


Brush, 
cord. 


10.00 
1.80 
LOO 
1.00 
2.00 
2.25 

8.40 

2.00. 

8.00 

3.00 

5.00 


Oak, 

plank 

p«rlL 


I2&00 
80.00 
2&00 
20.00 
25.00 
21.00 

28.00 
20.00 
24.00 
2a  00 
25.00 


Drift, 
bolts. 

pound. 


(knit. 

8 
8 
10 
7 
8 
7 

4 
6 

? 

0 


Biprap 
atoiMk 

enblo 
yard. 


$L00 
.80 
.8S 
.84 
.86 
.98 

.88 

LW 

.85 

.88 

1.50 


fr,78l.8l 
8t.4SL« 


81^  811.81 
aBh88lLai 
8i^8».l8 
aOl  148.88 


Contract  awarded  to  William  Kirk,  and  exeoated  under  date  of  February  9,  16891 
Abstract  of  proposals  for  completing  embankment  at  Skavmeetown,  lU. 


1     Ohio  and  Mississippi  Railway  Company 


Contract  awarded  to  the  Ohio  and  Mississippi  Railway  Company,  by  aatbority  of 
the  Secretary  of  War,  and  executed  under  date  of  April  1,  1889. 

Abstract  of  proposals  for  removing  reef  of  rocks  at  Brooklfpn,  HI, 


1  H.  S.  Brown,  Quincy,  lU 

2  Crescent  City  Wrecklnfi 


('rcscent  City  wreokinff  Company,  New  Orleans,  La. 

3  Rauer  Sc  KluKO,  Golconda,  111 

4  I.  V.  Uoaj?,  jr.,  Pittsburgh,  Pa 


$L18 
8.08 

zm 

HIS 


Contract  awarded  to  H.  S.  Brown,  and  executed  under  date  of  July  IS,  1889. 
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Ah»iraei  €(f  propo9al4  for  r€ma»img  pari  qfrock  bar,  at  mouik  of  Licking  Rixer, 


Kame  imd  addx«M  of  bidder. 


1 

t 
t 
4 


JohaF.XJBg,Belpi«,Obio 

Vols  A  Joat^  CineiniMMl,  OUo 

GrMoent  City  WreckJng  CoapMiy,  Kew  Orieans,  La. 

Shtpmaii  &  HiebardHon,  PortMDoatb,  Obio 

Crelnwr  &  Scnlly,  CincinaatL  Obio 

WOlMd  ^ohnaon.  PnltMi,  V.Y 

ry.HM«,ir.,Pittoborgb,Pa 


By  sub- 


blasting, 

per 

Gublo 

yard. 


04.25 
7.50 


0.60 
12.75 


By  QM  of 

ooifer 
dam,  per 

OUDIO 

yard. 


$3,071 
4.50 


9.40 

9.50 

10^09 

14.79 


CSmitncI  awarded  to  John  F.  King,  and  execated  nnder  date  of  July  12, 1689. 


COMMKRCIAL  STATISTICS. 

Coml  M^fmtmUfnm  PiiUkwrgk  dmring  ike  year  ending  June  20,  1689,  prepared  kg  (kmt 

WUliam  Evane. 


To  LoaUTiUe. 

Kaath. 

Tripa. 

Coal 

Ittmta 

Coal 
bargea. 

Fnel 
flata. 

Bnsbela. 

Tripa. 

Coal 
boats. 

Coal 
barges. 

Fnel 
flats. 

39 
2 

•Rnfyi^ff. 

1988. 
x^r 

31 
27 
13 
41 
20 
12 

19 
6 

86 

26 
4 

28 

78 
21 
7 
12 
20 
18 

7 

""45' 
28 

"'27' 

388 
955 

126 
445 
928 
180 

121 

64 

365 

962 

49 

301 

10 

12 

1 

14 

1 
14 

'"'2' 

1 
6 

••••7- 

6,544,000 
8,681,000 
1,693,000 
6,126,000 
3,406,000 
1,986,000 

1,671,000 
812,000 

5^884,000 

3,937,000 
580.000 

4,678^000 

23 
9 

86 
29 

292 
58 

• 

5,946,000 
1,413,000 

AwDiii'-; ':..;.: 

SSCaw.::.:::.. 

OeiglMiir  ., .. 

36 

24 
14 

9 
10 
53 
42 

5 
22 

57 
99 
45 

52 

64 

805 

178 

6 

26 

405 

1T7 
121 

26 

44 

374 

293 

64 

265 

15 
28 
15 

...... 

56 
30 

"20' 

6,536,000 
5.103,000 
2,775.000 

1,744,000 

2,174,000 

10,883,000 

8,418,000 

700LOOO 

PmwBbfrr > 

tfWBBMtJ • . 

jreoroacy  •.■.•■•■>• 

atech.r. 

Anrfl 

M&.;.....".  ;;.. 

jSi".:i:!..:!": 

4,207,000 

Total 

964 

283 

2,622 

68 

40,948,000 

257 

947 

2.119 

210 

50,099,000 

TMal  mnttber  of  baabsla,  91,047,000. 


,  CfOmparaUve  table  ef  }m%\tU  of  coat  shipped  during  the  poet  eke  yeare. 


lS94-*96 
l»5-'80 
180a-'97 
J887-'88 


To  CinoinnatL 


27.439^000 
40,560,000 
84,457,000 
32,165,000 
28.193,000 
40,948^000 


To  LonisTille. 


TotaL 


38,401,000 
27.275,000 
52,236.000 
51,827,000 
36,740,000 
50,090,000 


65,900.000 
67,835,000 
86,693,000 
83,002.000 
64,933.000 
91,047,009 
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CoL  SidncT  D.  HuwcU,  nprrinteDdaat  of  tha  C 
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Sttam-boaU  landing  at  CinnmiaN. 


Tmt. 

So. 

Tant. 

Tmt. 

K.. 

Tow 

m 

IN 
115 

Its 
"IM 

1«SJ. 

irei. 

1S8S. 

Bjr.iL 

BjrirOT 

B,«iL 

BjrivBr 

Bj  ruil. 

Byri™. 

.CnU. 

IStDlIO 

w 

OmU. 
MtoU 

Clnti. 

DMtlnMlDiL 

ISM. 

1887. 

issa 

Br«ii. 

BrriTBT 

B,r^. 

Bjri™. 

Br  ,«ii. 

ByrlTOT. 

r5K»:::::::::":-::--r 

fynl: 

2(«iSl 

U 

c™u. 

It  (0  20 

IS 

OnU. 
»to31 

0enl4. 

CmU. 
It 

toM^.An        „  .,         .      .  __ __ 

iMr.n  pHSBTQK  the  Falls  of  the  Ohio,  mi  recorded  in  the  office  of  Ihu  Lou  in  villa 
,litDd  C«iittr: 

CommerM patting  At  FalU  of  the  Ohio  Birer  hg  canal  and  Ig  n 


Y<M. 

ThTDOgh  Mnil. 

DMceniliiiK  opon 

-•s:.— 

ToUl. 

S.M7 

5:«i 

Tom. 

1,336.  US 

1,07D,flSb 

1,  in.  231 

J.3M,U3 
1, 157.2W 
l.aiB,(lSI 
l,815,liM 

il 

Tent. 

-i,Tai7s 

B31,flM 

3H-J;  m 
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'  M7 

aai.ses 
«8:7S7 

S,619 

a.oal 
e.7M 

7,i!3 

r.n.. 

1'!!1:JJS 

lbtteb  of  the  secbetaby  of  wab. 

Wab  Department, 
Waahington  City,  January  16, 1889. 
The  Secretary  ofWar  has  the  honor  to  transmit  to  the  House  of  Bep- 
CseutatiTes  a-reiwrt  of  the  Board  of  Engiueers  appointed  in  aecord- 
^w  with  the  requirements  of  the  proviuions  of  the  river  and  harbor 
«it  of  Augnst  11, 1888,  to  examine  tbe  Ohio  Eiver  below  PittsburgU  ».% 
0  tbe  pracdcabilitj  of  the  JmproFeinent  of  tbe  oavigatioo.  of  &&\.<V  n\«s 
If  means  (^movable  dams,  and  tbe  number  of  dame  leqiux^^ 
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Tilt*  avera;;t*  number  uf  days  in  each  year  duriug  which  theUUi 
IkiviT  is  iiiivi;:itble  for  coal-boats  drawing  6  fi^et  of  water  is  one  huR- 
ilrrd  and  tifty-tive.  Colonel  Merrill  having  been  calleil  on  to  report 
liow  iniicli  the  proi>o.sed  iuiproveinent  will  prolong  the  period  during 
wliich  coal  tows  can  be  moved  down  the  river,  states  that — 

1 1  iu:iy  tairly  bo  a!»amed  that  the  foar  additional  danu  now  propoaed  woald|iTi 
an  avera;;e  incKrase  of  available  coal  water  of  more  thaa  one  month,  with  a  powble 
luaxliouui  uf  three*  luoDthn. 


It  is  rei>orted  that  64,9.13,000  bushels  of  coal  were  shipped  from  Pitti' 
bur;;;h  during  the  fiscal  year  ending  June  30, 1888.  The  value  of  this 
amount  of  coal  at  Cincinnati  would  be  $4,545,310. 

The  increase  in  the  capacity  of  the  river  for  transportation  of  ooal 
according  to  Colonel  Merrill's  estimate  might  amount  to  an  average  of 
two-fifths,  or  25,973,200 bushels  aunually,  worth  at  Cincinnati  $l,818,124i 

The  estimated  cost  of  the  proposed  improvement  is  $3,000,000.  It  will 
be  observed  that,  unless  there  is  a  very  great  increase  in  the  means  for 
transportation  of  coal  by  boats  and  barges,  the  large  expenditare  pur- 
posed for  the  improvement  of  the  river  by  movable  dams  would  not  be 
justified. 

Wm.  O.  Endicott, 

Secretary  of  War. 

The  Speaker  op  the  House  op  Bepbesentatiyes. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washingtony  J).  C,  December  6, 1888. 

Sir:  In  obedience  to  the  requirements  of  the  provisious  of  the  river 
and  harbor  act  of  August  11,  1SS8,  viz  : 

The  Socn-fary  of  War  is  anthorizeil  and  directed  to  appoint  a  Board  of  three  engi- 
iii'er  othcers  of  the  Unit«.Ml  States  Army,  whose  duty  it  shall  be  to  thoroughly  examine 
tho  Oliiu  Kiver  >>elow  Pittsbiir«;h  as  to  the  pnieticability  of  the  improTemeut  of  tho 
uavi<ration  of  said  river  by  iiknius  of  movable  dams;  aud  said  Board  shall  report  ob 
or  before  the  first  Monday  of  December  next,  as  to  the  feasibility  and  advivability  of 
such  ]>roJi*ct  of  improvement,  the  number  of  dams  rcquii'od,  their  location,  with  tha 
cost  ot'tlic  same,  to«rother  with  the  cost  of  maiutiuuiug  them  after  the  couipletiou  of 
the  proj(5ct.  The  Secretary  of  War  shall  transmit  said  report  to  CongresH  at  its  nest 
session,  t.o(;ether  with  the  views  of  himself  an<l  tho  Chief  of  Enjjfineers  of  the  United 
States  Army  thereon. 

1  have  the  honor  to  submit  the  inclosed  report  of  the  Boanl  of  Eugi- 
neers  constituted  to  examine  the  subject,  dated  November  27, 188& 

It  will  be  seen  that  the  Board  has  made  a  full  and  careful  study  of 
the  subject  committed  to  it,  and  has  prepared  its  rei>ort  iiccordingly. 
After  Ki^'iiiff  a  clear  and  succinct  description  of  the  existing  movable 
dam  at  Davis  Island,  and  the  improvements  that  exi)erieuce  in  its 
management,  etc.,  has  dictated,  it  reaches  the  conclusion,  for  reasons 
fully  shown,  that  "  while  it  may  be  feasible  to  improve  the  Ohio  River 
throughout  its  entire  length  by  jueans  of  a  slack- water  system,  it  does 
not  ai)i)ear  advisable  to  adopt  such  a  system  for  the  lower  portion  of 
the  river,  at  least  at  the  present  time."  •  •  •  It  **  believes  it  prac- 
ticable and  desirable  at  the  present  time  to  extend  tiie  slack- water  sys- 
tem of  im])rovement  on  the  Chio  to  a  point  below  the  month  of  t-he 
Beaver  River,  25  miles  below  Pittsburgh^"  and  thinks  ^*  the  use  of  mov- 
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e  dftms  necessary  in  this  stretch  of  the  river,  and  jastified  by  the 
jerience  already  gained  at  the  Davis  iRland  Dam.'' 
tt  recommends,  accOTdingly,  that  dams  be  located  approximately,  as 
lows : 

To.  3  at  Merrinottii'B  B«r. 

To.  3  at  the  Trap. 

To.  4  Dear  Economy. 

To.  5  just  below  the  moath  of  the  Beaver  River. 

^hese  looations  are  not  intended  to  be  absolnte,  as  there  is  nsnally  an  available 

rgin  of  half  a  mile  or  so  in  locating  a  dam,  and  some  latitude  is  necessary  in  order 

protect  the  Qoveniment  against  excessive  charges  for  the  land  required  for  lock 

1  abutment. 

[*he  cost  of  the  Davis  Island  look  and  dam  was  |920,00(X  and  assuming  a  probable 

inomy  of  1^,000,  the  cost  of  the  new  dams  can  very  fairly  be  taken  at  $900,000 

^b,  or  $3,600,000  for  the  four  recommended. 

The  Boanl  sams  np  its  report  by  stating  that  it  is  '^  practicable,  fea- 

>le,  and  advisable  to  improve  the  Ohio  Biver  from  Pittsburgh  to  a 

»iBt  JQSt  below  the  month  of  the  Beaver  Biver,  by  the  constraction  of 

3vable  dams,  and  that  they  will  cost  93,600,000,  as  above  stated,  and 

at  the  annual  cost  of  maintenance  for  each  will  be  $6,500,  or  $26,000 

r  the  four  proposed." 

The  views  of  the  Board  are  fully  concurred  in  by  this  Department, 

id  are  commended  to  the  favorable  consideration  of  the  Secretary  of 

ar. 

Attention  is  respectfully  invited  to  the  map  which  accompanies  the 

port  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casby, 
Brig.  Oen.y  Chief  of  Engineers. 
lion.  Wm.  0.  Endioott, 

Secretary  of  War, 


REPORT  OP  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers  constituted  by  Si>ecial  Orders  No.  41,  para- 
aph  1,  Headquarters  Corps  of  Engineers,  August  21, 1888,  ^'  to  ex- 
line  and  report  as  to  the  practicability  of  improving  the  Ohio  Biver 
low  Pittsburgh  by  means  of  movable  dams,"  met  at  Cincinnati,  Ohio, 
ptember  3, 1888.  On  September  4  the  Board  made  a  personal  exam- 
iition  of  the  movable  dam  at  Davis  Island,  5  miles  below  Pittsburgh, 
k,  and  on  September  5,  in  accordance  with  previous  notice,  a  public 
yeting  was  held  in  Pittsburgh,  at  which  were  present  representatives 
the  coal  and  navigation  interests  of  the  Ohio  Biver,  who  were  iuvited 
express  their  views  on  the  subject  committed  to  the  consideration  of 
e  Board. 

At  this  meeting  it  was  the  almost  unanimous  opinion  of  those  present 
At  the  system  of  movable  dams  inaugurated  at  Davis  Island  should 
extended. 

On  October  2  and  3  the  Board  made  a  personal  examination  of  the 
>vable  dams  on  the  Great  Kanawha  Biver. 

Having  considered  all  the  information  available  upon  the  question 
esented,  the  Board  has  the  honor  to  submit  the  following  report : 
The  organization  of  the  Board  was  in  compliance  with  the  require- 
)nts  of  an  item  in  the  river  and  harbor  act  of  August  11,  1888,  which 
ovides  as  follows : 

The  Seorelmry  of  War  le  anthorized  and  directed  to  appoint  a  Board  of  tKre«N  i^tk^V- 
9r  officera  of  the  United  States  Army,  whose  dnty  it  Hball  be  to  tboxow^VA^  e>^\wmv&ft 
» Ohio  Biver  below  Pittabargh,  aa  to  the  practicability  of  the  improvemtMiX)  ol  VXsA 
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navigation  of  said  river  by  means  of  moTAble  daia^  and  iaid  Boaid  shall rq^rft  < 
before  the  first  Monday  of  JDecember  next  as  to  the  feasibUity  and  adviaabUi^  of 
project  of  improvement^  the  number  of  dams  leqaired,  their  loeation,  with  the 
of  the  same,  together  with  the  cost  of  maintaining  them  after  the  oompletion  oi 
project. 

This  extract  from  the  river  and  harbor  act  oonstitateB  the  instracti 
of  the  Board. 

Tiie  question  of  the  permanent  improvement  of  the  Ohio  River 
for  many  years  received  the  consideration  of  tiie  engineer  officer  in  1( 
charge,  and  many  surveys  have  been  made,  iucladinff  special  sarv( 
with  a  view  to  the  extension  of  the  system  of  movable  dams.  The 
formation  furnished  by  these  records  being  sufficiently  fall  for  the  ] 
poses  of  this  investigation,  farther  surveys  were  not  deemed  by 
Board  to  be  necessary  at  the  present  time. 

The  examination  of  the  Davis  Island  Dam,  and  theinformationgi 
by  the  representatives  of  the  coal  and  navigation  interests  at  the  po 
meeting,  show  that  this  dam,  by  backing  np  the  water  in  the  hai 
of  Pittsburgh  and  furnishing  a  i>ool  available  daring  low  water  for 
of  the  coal  fleets,  has  served  a  most  useful  purpose,  and  has  savo 
the  interest  of  navigation  a  very  large  sam  of  money,  larger  probs 
than  the  entire  cost  of  the  dam. 

It  was  also  made  plain  to  the  Board  by  the  facts  presented,  thai 
extension  of  the  system  of  improvement,  which  was  inaugarated  by 
construction  of  the  Davis  Island  Dam,  is  most  desirable  in  order  to  ] 
long  the  i>eriod  daring  which  full  coal  tows  can  be  moved  down 
river  and  empty  ones  can  be  returned  to  Pittsbargh.  It  wasshowi 
a  comparison  of  the  gauge  records  at  Pittsburgh  and  Wheeling,  th 
slack  water  system  of  improvement  from  Pittsburgh  to  Wheeling  w( 
lengthen  the  time  available  for  the  movement  of  coal-boats  aboot 
mouths,  and  both  the  gauge  reconls  and  the  evidence  of  the  most 
perienced  and  interested  transporters  of  coal  show  that  a  series  of  d 
giving  slack  water  only  to  the  mouth  of  the  Beaver  Biver,  25  miles  \h 
Pittsburgh,  would  furnish  additional  pools  for  the  safe  storage  of 
fleets,  would  improve  some  of  the  worst  localities,  and  wonld  rel 
coal  navigation  of  many  of  the  troubles  now  experienced. 

The  Davis  Island  movable  dam  was  constructed,  to  a  certain  exi 
as  an  experiment,  but  the  success  of  such  structures  on  Euro] 
streams  justified  the  belief  that  a  similar  one,  with  snch  modiflcatioi 
experience  might  dictate,  would  be  successful  on  the  Ohio.  It  has 
found,  however,  that  a  difference  in  local  conditions  has  rendered 
operation  and  maintenance  of  the  Davis  Island  movable  dam  a  i 
difficult  task  than  seems  to  be  the  case  with  similar  dams  elsewher 
account  of  the  very  sudden  rises  of  the  river,  which  frequently  1 
out  immense  quantities  of  drift  and  ice.  This  drift  and  ice  somet 
comes  so  rapidly  as  to  render  the  lowering  of  the  wickets  in  advan 
the  flood  a  difficult  matter,  and  sometimes  it  comes  at  a  time  whei 
safety  of  the  dam  must  be  risked  in  order  to  protect  the  coal  fleets 
are  harbore<l  in  the  pool  above  the  dam.  Arrangements  are  now  I 
made  for  putting  in  a  chute,  through  which  drift  and  ice  can  be  p^ 
at  times  when  it  may  be  impracticable  to  lower  the  dam,  and  witb 
change,  and  the  use  on  the  weirs  of  the  Ohanoine  method  of  trip 
wickets,  it  is  expected  that  the  above-named  difficulties  will  be  < 
come. 

It  ought  to  be  mentioned  that  the  Davis  Island  Dam  is  operated  ra] 
and  easily  at  all  other  times,  and  the  only  hindrance  to  saooessfdl  ^ 
ing  at  all  times  comes  from  ice  and  drift,  both  of  which  seem  to  pn 
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in  the  Ohio  Biver  to  a  greater  extent  than  in  any  other  stream  on  which 
movuble  dams  have  been  tried. 

The  practice  of  holding  immense  fleets  of  coal  in  the  pool  of  the  Davis 
Island  Dam  makes  the  service  of  this  dam  vastly  more  difficult  than 
would  be  the  case  wiUi  others  below  it,  as  the  fear  of  stranding  and  in- 
joring  coal-barges  makes  it  necessary  to  keep  the  dam  standing  until 
the  flood  has  actually  reached  it,  and  then  the  collection  of  drift  or  ice 
renders  the  operation  of  lowering  it  a  difficult  matter.  Were  there  a 
series  of  dams  below  the  one  at  Davis  Island,  coal  could  be  moved  down- 
sti^am  as  it  came  from  the  Monongahela,  the  harbor  would  no  longer 
be  crowded  with  coal-barges,  and  there  would  be  nothing  to  prevent 
the  dam  from  being  lowered  in  time  to  avoid  the  packing  of  drift  or  ice, 
and  when  it  could  be  done  with  safety  and  dispatch. 

It  is  always  easy  to  lower  or  raise  a  movable  dam  in  low  water,  and 
difficalty  and  danger  only  appear  when  the  dam  is  kept  up  too  long, 
and  has  to  be  lowered  in  the  face  of  a  rapidly  rising  river. 

Under  the  most  farorable  conditions  a  movable  dam  is  a  somewhat 
complicated  structure,  requiring  constant  care  and  attention,  and  its 
use,  to  produce  slackwater,  does  not  appear  advisable  in  any  case  where 
a  flxed  dam  can  be  made  to  give  the  requisite  facilities  to  navigation. 
Unfortunately  there  are  many  rivers  on  which  the  use  of  fixed  dams  is 
wholly  inadmissible,  and  this  is  certainly  true  of  the  upper  part  of  the 
Ohio,  as  locks  even  of  extraordinary  dimensions  can  not  furnish  ade- 
quate accommodation  to  descending  coal  fleets,  and  dams  that  can  be 
lowered  and  got  out  of  the  way  are  a  necessity. 

While  it  may  be  feasible  to  improve  the  Ohio  Biver  throughout  its 
entire  length  by  means  of  a  slackwater  system  it  does  not  appear  ad- 
visable to  adopt  such  a  system  for  the  lower  portion  of  the  river,  at 
least  at  the  present  time.  Od  a  large  portion  of  the  stream  it  is  most 
probable  that  an  open-channel  improvement  will  furnish  all  the  relief 
necessary  to  the  interests  of  commerce,  or  all  that  may  be  required  for 
many  years  to  come.  This  system  of  open-channel  improvement  should 
be  adopted  whenever  practicable,  both  on  account  of  its  smaller  first  cost 
and  cost  of  maintenance,  and  its  greater  convenience  to  navigation. 

The  Board  is  decidedly  of  the  opinion  that  the  end  has  not  yet  been 
reached  in  the  construction  of  movable  dams,  as  is  clearly  siiown  by  the 
*fiACt  that  although  the  Davis  Island  Dam  was  built  with  all  the  latest 
improvements  known  at  the  time,  important  changes  are  now  in  prog- 
ress which  have  been  demanded  by  practical  experience  in  order  to 
better  adapt  it  to  the  conditions  of  the  Ohio  Biver. 

It  would  therefore  appear  desirable  that  the  extending  of  the  system 
of  movable  dams,  even  to  the  portion  of  the  Ohio  to  which  they  are 
specially  adapted,  and  on  which  they  appear  to  be  a  necessity,  should 
be  gradual.  On  the  other  hand  it  is  undesirable,  and  in  fact  impracti- 
cable, to  prepare  detailed  projects  for  any  more  of  such  work  than  can 
be  carried  out  in  the  immediate  future,  and  the  preparation  of  further 
plans  and  projects  should  be  postponed  to  such  time  as  will  permit  the 
utilization  of  the  experience  that  will  be  gained  as  the  work  progresses. 
It  does  not  seem  wise  at  this  present  to  even  attempt  to  define  the 
limits  of  the  region  that  should  ultimately  be  improved  by  movable  dams, 
as  it  will  take  long  years  to  build  those  that  the  Board  feels  justified  in 
recommending,  and  the  experience  acquired  with  these  will  enable  a 
future  Board  to  act  on  such  questions  with  a  certainty  that  the  present 
Board  can  not  possibly  have. 

The  Board  believes  it  practicable  and  desirable  at  the  present  time 
to  extend  the  slack- water  system  of  improvement  on  the  Ohio  to  a  poiat 
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below  the  moutb  of  the  Beaver  River  25  miles  below  Pittsburgh,  and 
believes  the  use  of  movable  dams  necessary  on  this  stretch  of  river  an 
jnstifieil  by  the  experience  already  gained  at  the  Davis  Island  Daai. 
is  assumed  in  this  conclusion  that  by  the  time  the  construction  of  tl: 
additional  dams  can  be  undertaken  such  further  experience  will  hwy 
been  gained  at  Davis  Island  as  will  result  in  obviating  the  troubles  no 
resulting  from  drift  and  ice,  and  in  this  connection  it  is  proper  to  r 
mark  that  at  none  of  the  locations  where  the  additional  dams  are  recoi 
mended  will  the  obstructive  and  destructive  effect  of  ice  and  drift  be 
great  as  at  Davis  Island. 

It  is  unadvisable  to  make  detailed  plans  at  this  present,  nor  can  tli< 
be  i)repared  in  the  limited  time  allowed  for  this  report  The  genet 
type  of  dam  is  all  that  a  Board  can  be  expected  to  determine,  and  tl 
utmost  latitude  should  be  allowed  to  the  local  engineer  to  adopt  evej 
improvement  fh)m  every  available  source,  subject,  of  course,  to  the  a| 
proval  of  the  Chief  of  Engineers. 

The  heights  above  mean  ocean  level  heretofore \i8ed  on  the  upper  e 
of  the  Ohio  River  have  depended  on  the  accuracy  of  the  determiiiati 
of  a  certain  bench  at  the  Union  Depot  in  Pittsburgh.  Within  the  h 
year  the  Pennsylvania  Railroad  has  releveled  its  road-bed  with  gn 
care,  and  the  result  shows  that  the  height  of  the  Union  Depot  ben 
above  mean  ocean  level  is  2.16  feet  less  than  heretofore  assumed.  T 
change  has  necessitated  a  corresponding  change  in  the  Ohio  Rh 
levels,  and  those  used  in  this  report  have  been  made  to  conform  to  t 
new  determination. 

According  to  present  experience  it  is  not  practicable  to  handle  wi( 
ets  that  have  a  vertical  height  of  over  13  feet,  and  if  we  assume  a  6f( 
navigation,  it  follows  that  the  lift  between  pools  will  be  7  feet,  and  tl 
the  elevations  of  the  sills  of  the  navigable  passes  will  decrease  bj 
feet  as  we  descend  the  river.  j 

As  the  sill  of  the  navigable  pass  of  the  Davis  Island  Dam  is  at  elej 
tion  690.84,  the  sills  of  the  dams  that  follow  must  be  at  the  followfl 
elevations : 

No.  2 &^ 

No.  3 676 

No.  4 em 

No.  5 6fia 

They  must  therefore  be  located  at  points  where  the  bed  of  the  rit 
is  at  these  elevations,  on  the  assumption  that  the  bed  is  in  a  line  pai*alj 
to  the  low- water  line  and  at  a  depth  below  it  equal  to  the  navigal 
depth  in  low  water.    The  approximate  localities  for  these  dams  m 
therefore  be  as  follows : 

No.  Uj  at  Merriman  Bar. 

No.  3,  at  The  Trap. 

No.  4,  near  Economy. 

No.  5,  just  below  the  month  of  Beaver  River. 

These  locations  are  not  intended  to  be  absolute,  as  there  is  usually 
available  margin  of  half  a  mile  or  so  in  locating  a  dam,  and  some  1 
tude  is  necessary  in  order  to  protect  the  Government  against  excessi 
charges  for  the  land  required  for  lock  and  abutment. 

The  cost  of  the  Davis  Island  Lock  and  Dam  was  $920,000,  and  ass 
ing  a  i)robable  economy  of  $20,000,  the  cost  of  the  new  dams  can  v 
fairly  be  taken  at  $900,000  each,  or  $3,600  000  for  the  four 
mended. 
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The  annual  cost  of  operating  will  be  aboat  $6,500  for  each  dam. 
Eeferring  again  to  the  item  in  the  river  and  harbor  act  providing  for 
the  organization  of  this  Board,  the  Board  would  sum  up  the  whole  mat- 
ter by  stating  that  it  is  "  practicable,  feasible,  and  advisable ''  to  im- 
prove the  Ohio  Eiver  from  Pittsburgh  to  a  point  just  below  the  mouth 
of  the  Beaver  Eiver,  a  distance  of  about  25  miles,  by  the  construction 
of  movable  dams;  that  four  additional  dams  will  be  required;  that  they 
will  cost  $3,600,0>()0 ;  and  that  the  annual  cost  of  maintenance  will  be 
$26,000. 

For  the  portion  of  the  Ohio  fiiver  below  the  point  near  the  mouth  of 
Beaver  Biver  selected  for  a  dam,  the  Board  is  not  prepared  to  recom- 
mend an  extension  of  the  system  of  movable  dams,  believing  that  the 
subject  should  be  reserved  for  future  consideration. 

Accompanying  this  report  will  be  found  a  profile  of  the  Ohio  Eiver 
from  Pittsburgh  to  Wheeling,  on  which  are  shown  the  four  movable 
dams  whose  construction  has  been  recommended  by  the  Board.  Trac- 
ings of  sites  for  movable  dams  from  Pittsburgh  to  Wheeling  were  for- 
warded May  20,  1879,  by  Maj.  W.  E.  Merrill,  Corps  of  Engineers,  and 
reference  is  made  to  these  tracings  to  show  that  eligible  sites  for  movable 
dams  can  be  acquired  without  difficulty  at  any  x>oint  where  these  con- 
structions may  be  desired.  At  no  point  within  the  distance  named  can 
I  rock  bottom  be  found,  and  therefore  there  is  no  marked  difference 
>etween  any  of  the  sites  that  may  be  chosen. 

Wherever  we  may  build  we  must  build  on  gravel,  but  the  fact  that 
be  Davis  Island  Dam  has  been  successfully  built  on  this  material 
troves  that  this  fact  is  no  obstacle  to  successful  construction. 

Wm.  E.  Merrill, 
JAeut,  Col.  of  Engineers. 
Amos  Stickney, 
Major  of  Engineers,  U.  8.  A. 

A.  Mackenzie, 
Major  of  Engineers,  TJ,  S.  A. 


D  D2. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER. 

Mr.  William  Martin,  chief  engineer,  has  continued  in  local  charge  dur- 
ing the  past  year,  and  has  performed  his  important  and  difficult  duties 
with  his  customary  efficiency  and  skill. 

At  the  beginning  of  the  fiscal  year  the  dam  was  standing,  and  daring 
the  year  it  was  handled  as  follows : 

Lowered  dam  Jiily  d-10. 
Raised  dam  July  23-28. 
Lowered  dam  August  1^21. 
Raised  dam  September  8. 
Lowered  dam  September  10. 
Raised  dam  September  16-17. 
Lowered  dam  October  8. 

And  thereafter  the  dam  remained  down  to  the  close  of  the  fiscal  year. 
The  constant  succession  of  rises  in  the  autumn  of  1888  made  it 
necessaay  to  handle  the  dam  frequently,  but  this  was  done  without  ac- 
cident or  difficulty.  After  the  last  lowering  the  dam  wavS  left  down  in 
order  to  build  the  gap  for  the  passage  of  drift,  but  the  cowUww^w^jft^  oil 

BNG 
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rises  inailo  tbo  raising  of  the  dam  unneoeBsary,  altihongh,  nnforta: 
at  the  saino  tiiue  it  prevented  the  completion  of  the  drifb-gap.  The 
])ort  on  the  latter  structure  will  be  found  in  the  report  on  the 
River. 

On  the  0th  of  July  the  dam  was  lowered  in  the  fkce  of  a  trem< 
flood  out  of  the  Monongahela,  and  during  the  lowering  the  drift  mif 
niulated  to  such  an  extent  above  ihe  bridges  of  Weirs  2  and  S  (Wekl 
bridge  was  carried  away  in  1887)  as  to  stand  ftom  5  to  10  feet  afeoii 
the  floor  of  the  bridges.  As  a  result  of  this  pressure  the  bridge  of  WdrU 
2  gave  way  and  was  destroyed.  The  dam  proper  was  not  injoied,  ail 
it  was  raised  two  weeks  afterwards,  as  soon  as  the  water  fell  low  enooil 
to  make  it  necessary. 

It  is  worthy  of  note  that  about  one  hundred  coal  bargen  were  M 
during:  this  flood,  all  of  which  had  been  lying  in  the  pools  of  the  HdDOih 
gahela  lliver,  and  that  there  were  no  casualties  to  the  coal  fleets  thM 
were  in  the  pool  of  the  Davis  Island  Dam^  many  of  which  passed  dowi 
the  river  before  the  flood  reached  its  maximum,  which  would  have heei 
impossible  before  the  Davis  Island  Dam  was  built  I  have  been  told  hf 
prominent  coal  operators  that  in  this  one  experience  the  dam  savel 
more  than  its  original  cost.  I  do  not  guaranty  the  accarapy  of  this  » 
mate,  but  the  main  fact  that  the  dam  proved  a  great  benefit  tooori* 
shippers  is  beyond  question. 

In  my  last  annual  report  I  recommended  the  insertion  of  Ofaanoiii 
trippers,  in  order  to  be  able  to  drop  the  weirs  in  times  of  heavy  drifll 
and  ice,  which  can  not  now  be  done  satisfttctorily,  as  the  weir-wi(Ml 
are  handled  from  the  service  bridge,  and  the  opening  of  the  weirs  drevi 
the  ice  and  drift  against  the  bridge,  and  makes  it  impossible  to  lowtf 
it.  We  have  already  lost  the  bridges  of  Weirs  1  and  2  from  this  cauMi 
and  as  the  cause  itself  could  not  he  removed,  and  as  the  dam  could  be 
raised  and  lowered  without  the  use  of  service-bridgeSy  those  that  wen 
destroyed  have  not  been  rebuilt. 

After  designing  several  trippers  for  use  on  the  weirs,  I  become  dissat- 
isfied witli  this  method  of  working  the  weir- wickets,  on  account  of  the 
difflculty  of  guarding  against  the  heavy  deposits  of  gravel  which  aic 
known  to  accumulate  on  the  weirs  when  the  dam  is  down,  and  also  oo 
account  of  the  great  cost  of  changing  the  structure  so  as  to  adapt  it  to 
the  use  of  trippers.  I  Anally  concluded  that  the  dam  could  be  safelj 
and  easily  dropped  by  placing  the  maneuvering  boat  on  the  lower  side 
of  the  line  of  wickets*  and  pushing  the  wickets  up-stream  until  the  propi 
dropped  oft*  of  their  seats,  using  a  push-bar,  worked  by  our  present  mfr 
chinery.  The  advantages  of  this  method  of  working  are  very  great; 
it  is  inexpensive,  it  makes  bridges  unuecessary,  it  places  the  boat  when 
it  is  sheltered  from  ice  and  drift,  it  enables  the  crew  to  see  that  tbi 
space  below  a  wicket  is  free  from  lo^s  before  t^e  wicket  is  droppedi 
and  it  provides  a  safe  method  of  handling  the  pass  as  well  as  the  weiit 
There  seems  to  be  no  reasonable  doubt  of  the  success  of  the  device,  sod 
accordingly  apparatus  has  been  built  and  attached  to  the  maneaverinf 
boat.  As  the  dam  has  been  down  since  October  there  has  been  no  op* 
portunity  to  test  it  as  yet.  If  its  success  is  as  great  as  is  antic:pat«i 
the  i)rol)lem  of  handling  large  movable  damB  in  rivers  that  are  ob* 
structed  by  ice  and  drift  will  have  been  solved. 

There  is  never  any  difficulty  in  raising  a  movable  dam  fh>m  a  ini^ 
nenvering-boat  placed  above  it,  as  at  that  time  there  Is  neither  ice  nor 
drift  to  interfere ;  the  difficulty  hitherto  has  been  in  lowering  the  daa 
in  the  face  of  a  rise  bringing  with  it  large  quantities  of  drift  and  io& 

During  the  year  the  lock  in  all  of  its  details  has  worked  very  satiste 
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rily.  The  insertioa  of  Bpring  tojir-liDkB  in  tbe  operating  chains  has 
«n  a  decided  improvement.  Ttie  lock-gate  engines  have  been  bonsed 
^  now  decks  have  be«i  put  on  the  gat«  recesses. 
In  the  dam  a  few  of  the  defective  steel  cross-heads  have  been  re- 
used bf  wrODgfat-iron  ones,  and  the  present  proportion  is  71  of  the 
nuAF  to  68  of  the  latter.  The  sconr  below  the  daw  still  needs  atten- 
n,  and  it  is  proposed  to  drive  piling  among  the  riprap  in  order  to 
oak  the  force  of  the  overfall. 

For  farther  details  reference  is  made  to  the  annexed  report  of  Mr, 
illuun  Uartio,  the  resident  engineer. 

rbe  (bUaving  teble  libain  the  aomnMroB  panlnz  the  dam  doling  three  v«ara  ond- 
•  Jnii«30,  ia3»: 
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EitimateforJUeal  ye«r  eiuKa^  June  30, 1890. 

SftUriM -. fl 

Gao^reporU • .....•••••..............••........ 

Telephone « • .•••....•—........» 

Natormlgan,  for  fael  and  lifht • —..... 

Oil.  IlneM,  And  other  raiipUes 

Diver ..................:......... 

Diver's  dreu 

Kiprap  protection  below  dam m*  1 

Breech  weijcht  for  wieketo  for  nnTigable  pais 

Repair  of  qnaners  on  Dana  I«land 

Kepair  ofaumeaWpa  of  look-keeper's  honae • 

Poat-offioe  box 

Contingenciea 1 

Toua 1 

RKPORT  or  WILLIAM  MABTIK,  A8SI8TAHT  XHQIHXXB. 

LOCK. 

Terre-plHn  of  lock, — ^The  terre-plcin  within  the  land  wall  indosore  wbiiA ' 
sown  with  graoo  oood  last  year  tiad  begnn  to  assume  an  attractive  appearaooe,bDt 
rain-storm  on  tho  night  of  the  10th  of  May  washed  down  some  of  the  lailrotd  • 
hankment,  depositing  the  debris  on  the  terre-plein  and  destroying  thegnai. 

To  attempt  a  remedy  would  l>e  useless  until  the  question  of  property  line  bet* 
the  United  States  aod  the  Pittsburg,  Fort  Wayne  and  Chioaffo  Kailway  biib 
settled,  because  any  work  of  a  permanent  character  might  be  forfeited  by  oiiA 
settlement  of  the  dispute. 

Lock-gates. — The  lock-gates  continue  to  work  satisfactorily^  no  trouble  ltf>y 
arisen  from  any  cause.  Flexible  cate-chain  connections,  for  relieYing  the  iii 
strain  ou  the  chains,  were  attached  to  each  gate,  one  at  each  end.  A  trial  teft' 
made  with  very  satisfactory  results. 

New  timber-decks  were  constructed  over  the  gate  recesses.  These  decks  w«ei 
essary  to  keep  out  the  debris  which  is  washed  over  the  railroad  embankmBBt 
heavy  rains.  Hatches  are  constructed  in  the  decks  for  access  to  the  gates  in  id>1 
repairs,  for  cleaning  out  debris  from  the  recesses,  and  for  ventilation. 

Look-gate  engine- houaes, — Houses  for  protecting  the  look-gate  engines  froD 
weather  were  constructed,  one  at  eacli  lock-gate.  As  the  engines  are  so  artti 
that  they  can  be  moved  to  the  rear  of  the  lock-gate  recesses  at  times  of  floods,  i< 
necessary  to  make  the  houses  so  that  they  could  be  removed  from  the  engm 
quickly  as  possible.  The  roof  and  supporting  stanchions  of  each  house  are  mt 
iron,  the  stanchions  being  fastened  to  the  bed-plates.  The  sides  and  ends  are 
posed  of  wooden  batten  doors,  detachable  for  ventilation,  and  to  allow  of  theen 
bi'iDg  moved.    The  roof  and  its  supports  are  carried  along  with  the  engines. 

Lower  guide-tcaU, — I  would  now  renew  my  recommendation  that  the  guidin 
below  tho  lock  be  extended.  The  crib  is  now  250  feet  long,  but  this  length  is 
ficient  for  the  easy  entrance  to  the  lock  of  long  tows.  The  eddy  caused  by  th 
and  the  lower  gate  recess  creates  so  great  an  inset  of  the  current  towards  the 
ing  crib  as  to  bind  boats  against  it,  thus  making  their  entrance  to  the  lock  ve 
ficult.  The  crib  should  be  extended  down-stream  about  400  feet,  making  the 
length  of  crib  G50  feet.    Its  height  should  be  11  feet  6  inches. 

Nosing  on  lock-walls, — The  original  design  of  lock  contemplated  a  timber 
placed  m  a  rabbet  cut  in  the  coping.    Before  completion  this  featnre  was  abai 
and  tho  walls  were  left  with  squared  corners,  without  protection  to  the  m< 
lines  of  boats.    During  the  year  timber  nosings  for  this  purpose  were  secured 
lock-walls,  one  being  placed  at  each  of  the  ten  oheck-posts. 

DAM. 

Destruotion  of  service  bridges  of  Weir  2.— The  extraordinary  flood  out  of  t' 
nongahela  River  July  9,  which  attained  at  this  point  the  height  of  20.77  fe 
stroyed  a  great  deal  of  propertv,  principally  of  the  coal  operators,  who  lost  b 
in  barges  and  coal-boats  loaded  with  coal  for  shipment. 

The  water  at  Lock  Ko.  4,  44  miles  from  Pittsburgh,  reached  the  greatest  1 
height  on  the  evening  of  July  10,  it  being  39  feet  above  the  lower  miter-sill 
lock. 

Previous  to  thin  flood  the  Davis  Island  Dam  had  been  up  twenty-two  days,  ai 
enabled  the  coal  operators  to  bring  into  the  Pittsburgh  harbor  and  thus  make 
the  bulk  of  their  coal 

The  following  are  the  words  used  in  this  connection  by  a  weU^known  operato 
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1  that  the  Davis  Island  Dam  had  been  np  the  twenty-two  days  previons 
9r  otherwise  not  a  boat  or  barge  woald  have  been  saved  from  destruc- 
*st  boat  adrift  would  have  started  others,  and  they  in  their  tarn  the 
This  flood  was  no  exception  to  many  previous  ones,  inasmuch  as  large 
Irift-wood  accompanied  it.  So  destructive  was  the  flood  in  the  Monon- 
'  that  ooal-tipples  and  other  coal-mining  appliances  were  destroyed, 
to  swell  the  mass  of  debris. 

D  the  river  was  expected,  we  proceeded  to  lower  the  dam  in  the  usual 
3y  beginning  at  the  Davis  Island  or  Weir  end  of  dam.  By  so  doing  the 
dj  and  the  work  on  the  navigable  pass,  which  is  done  from  the  maneu- 
9  made  safe. 

t  of  water,  created  by  lowering  the  weir  wickets,  lodged  in  the  gap  and 
rvice  bridge  large  masses  of  drift,  composed  of  coal-flats,  coal-tipples, 
ris.  The  pressure  from  this  accumulation  became  so  great  on  the  serv- 
A^oir  2  as  to  destroy  it. 

of  iDickets.—Dnnng  the  fiscal  year  just  closed,  as  during  the  years  past 
traction  of  the  dam,  the  steel  cross-heads  of  the  navigable  pass  have 
nnoyance  by  breaking. 

f  1887  it  was  decided  to  procure  wrought-iron  cross-heads  to  replace 
nes.  The  iron  ones  were  procured  and  we  have  been  gradually  subsM- 
Duringthe  year  we  replaced  four,  making  the  total  of  wrought-iron 
sty -eight,  leaving  seventy-one  yet  to  be  replaced.  This  work  could  only 
while  the  dam  was  being  raised,  it  being  considered  by  the  workiqen 
to  change  cross-heads  while  the  dam  was  up.  It  was  also  deemeil  im- 
:empt  to  raise  the  wickets  for  the  purpose  of  changing  cross-heads  after 
>een  down  a  little  while,  because  the  gravel  and  sand  that  accumulate 
>eneath  the  wickets  drops  into  the  place  vacated  by  them  after  they 
lis  preventing  the  wickets  from  reseating  themselves  after  the  repairs 
veral  attempts  were  made  to  do  this  work  with  the  dam  down,  but  it 
)racticable,  as  the  gravel  washed  into  and  around  the  fastenings  of  the 
9  of  the  horses  as  fast  as  it  could  be  cleared  out,  making  the  work  tedi- 
ing  but  little  progress. 

dam, — The  frequent  maneuvers  of  the  dam  in  the  short  time  it  was  up 

r  in  the  river-bed  at  Weir  3  to  the  depth  of  13  feet,  at  a  distance  of  15 

dam.     The  scour  occurred  notwithstanding  the  largo  quantities  of  riprap 

1  been  deposited  below  the  dam  for  its  protection.    To  guard  against 

it  was  decided  to  drive  piles  in  the  river-bed  below  the  dam  in  quincunx 

5  feet  apart,  placing  the  first  row  10  feet  distant  from  tbo  foundation, 

letween  the  piles  with  riprap  stone.    This  work  has  been  started  and 

5d  at  intervals  until  perfect  protection  is  secured.     On  the  8th  of  Octo- 

I  dam  was  lowered,  Weir  3  had  been  down  several  hours  previous  io 

pass.    The  swift  current  around  Pier  No.  3  undermined  the  upper  end 

verhnng  the  foundation  of  Weir  3  a  distance  of  23^  feet.     The  upper  end 

►pped  20  inches,  the  lower  end  resting  on  the  foundation  of  Weir  3.    This 

bo  pier  will  not  interfere  with  tbo  operation  of  tbo  service  bridge. 

of  handling  dam. — The  practice  in  mauouvering  the  dam  by  boat,  both 

lowering,  has  been  in  aocordanco  with  the  established  custom,  which 

from  above.    With  a  clear  river,  free  from  drift,  this  method  is  very 

but  the  diiliculties  hitherto  encountered  on  account  of  drift-wood,  and 

^  of  being  compelled  to  lower  the  dam  with  the  pool  frozen  over,  as  was 

unary,  1888,  have  led  to  the  introduction  of  a  device  for  lowering  the 

ing  from  below. 

device  the  boat  will  bo  broadside  below  the  dam  and  out  of  roach  of 
The  boat  is  fastened  to  the  wicket  adjacent  to  the  one  to  bo  lowered 
e  way  of  the  fall  of  the  latter.  By  means  of  a  wrought-iron  beam, 
the  proper  mechanism  from  the  engine  on  the  maneuvering  boat,  the 
iied  forward  until  the  prop  drops  from  the  second  step  of  the  hurter,  the 
off  from  the  engine,  and  the  pressure  of  the  water  on  the  wicket  re- 
chinery ;  the  wicket  slowly  descends  until  it  is  free  of  the  catch  on  the 
I,  when  it  drops  by  its  own  gravity. 

bod  of  lowering  the  dam  the  boat  is  placed  in  a  very  secure  position 
:h  the  method  o?  lowering  the  dam  from  above,  by  which  the  boat  was 
-awn  through  the  gap  and  sunk  if  a  line  should  break,  as  happened  on 

ire  very  little  power  to  move  the  boat  along  the  line  of  the  dam  as  the 
ropped,  as  two  friction- rollers  will  be  mounted  on  the  boat,  one  at  each 
ill  roll  along  the  back  of  the  dam,  and  at  the  same  time  form  a  fender  to 
;  at  its  proper  distance. 

•The  problem  of  handling  the  large  quantitiesof  drift-wood  which  ac- 
ve  the  dam,  and  which  have  been  a  source  of  much  labor  aad«im!Qi^«&»^ 
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in  yean  i>a*t,  U  aboat  bciog  aoliYd  by 

'i  bt-  i*iir|fOr«  of  tbU  cbnte  U  to 
wLicb  hif  berio  bave  bad  to  be  loved 
hUhrH  of  tbe  river  and  mtX  adnft  after  the  da^ 

Work  on  tbis  iupnrvement  vaa 
cenilier  K,  Ir^y^,  when,  on  acooant  of  high 
^  inter.    Ah  t  be  coffer-dam  DMd  for  the  eonM 
I  Ait  fr:et  of  tbe  middle  of  the  river,  it  waa  a  dilBealt 
bj  Hoatin;;  ice  daring  tbe  « inter.    Pilca'for  its 
coflor-dam ;  bnt  during  tbe  flood  of  Febmaiy  19  the 
iiHike  into  it,  washing  one  tbe  paddling  and  deetrojiBg  tho 
of  tbe  CO  tier-dam,  14ti  feet  io  leogth,  vaa  thoa  a«^S  away.    To] 
ing  1&7  feet  of  tbe  cofl'er-dam  addiiional  pilot  vflndn^ 
oblirjnely  u{»-Htream  for  a  diatanoe  oi  IHt  Ceet, 
[loinf .    Tb<^M;  additional  pile8  warded  off  the  ice aaa pwremoaany : 
tbft  coiTer-dam. 

0|ieration8  were  resifuied  April  28,  X&dB,    A  tow  of  pUa 
l^ifT  of  tbe  liear-trap  to  protect  it  from  acour.    Tbeaa  will 
m  bolding  up  tbe  banks  of  tbe  ezcavatioa  for  the  i^parendof  tbe 
bigb  water  tbat  prevailed  daring  the  week  endinc  May  4  pnwwatad  ai^  ^"^  1 
iiaratory  work  lieing  done.    Tbe  rnptoro  made  in  Uia  eofiei^daaB  dntiag  Am  wii 
by  ice  and  drift  waa  repaired,  the  co£fer-dam  waapampedoat  andelaandef  Si 
of  d<^bri8  caused  by  tbe  rapture,  and  work  on  the  pannaaeBt  atnMlma  ooaliBi 
Tbe  excavation  for  tbe  upper  end  of  Pier  1  waa  aada  to  a  drath oC  6J67  Ibiibdifi;^ 
tbe  main  Hill,  and  3^  cooraea  of  maaoury,  each  SO  inohea  in  heisht,  wovalai^   Ihw 
courHCM  of  mHHonry  baye  been  laid  on  jPier  2;  making  the  heigni  of  this  pfar  8||il4 
incben,  or  tbe  same  height  aa  tbe  lower  half  of  Pier  1. 

On  the  evt'.n'iuf^  of  May  31  operationa  on  oonatroetion  wore  Tnannniliwl  haoHHtf 
an  expected  rbte  in  tbe  river.    Reporta  indicated  that  a  IS-foot       _ 
be  reached,  but  instead  tbe  rise  was  tiMisformed  into  a  dalaga  bytha  ani 
of  tbe  waters  of  a  mountain  lake  owned  by  the  Sooth  Focfc  Fiahliig  and  HnitiK 
Club. 

TbiH  lake  was  formed  by  damming  the  Sonth  Fork  of  the  GooamaQ^  Blwifta 
point  about  2^  miles  south  ward  from  Soath  Fork  Station,  on  the  PaoutylTaaiaftJk 
road,  where  the  stream  empties  into  the  Conemangh  Biver,  Soath  FontSlalaaahfr. 
ing  al>out  11  miles  east  of  Johnstown,  in  Cambria  Coonty.    The  daaiy  wbkh  hdLa 
beiKbt  of  7:^  feet,  gave  way  aboat  3  o'clock  on  the  afternoon  of  May  3L  i 
bodj  of  water,  which  had  an  area  of  400  acres,  waa  precipitated  with 
force  into  the  valleys  on  the  Soath  Fork  and  the  Conemangh  BiTer. 

EnorrnonH  rains  had  fallen  in  tbis  mountain  region,  and  both  the  Jkllaghaay  tiA 
Moiioiigahela  Kivurs  rose  rapidly.  The  great  volume  of  water  began  to  laaohwiia 
iHlaiid  Daui  at  midnight,  at  which  time  tbo  gauge  read  13^  feet.  So  anddan  WMtlt 
coming,  Uiat  it  was  then  imi»ossiblo  to  protect  our  machinery  and  i^plianoea  fipaa 
damage.  We  Hiiccee<lod  in  getting  all  our  boats  to  the  island,  bnt  the  eoginai  paBfb 
and  derrickH  remained  in  position.  Tbe  river  began  to  riae  at  6  p.  m.  Ifay  31,  whn 
the  gauge  Hhowed  0.42  feet,  and  the  rise  reached  its  maximam  at6p.  m.  Jaao^  Iwhn 
the  gauge  Hhowed  2!i^.:^  feet.  The  rains  at  beadwaten  ainoe  the  breaka^  of  tfea 
South  Fork  Dam  kept  the  river  at  a  bigb  stage,  and  it  waa  not  nntil  the  mocaiiigil 
Juno  f)  that  the  fall  was  suQicient  for  us  to  ascertain  tbe  condition  of  the  woifc. 

The  Hteain-engine  was  forced  off  of  the  pier  into  the  ooffer-dam  indoonre,  and  tin 
two  derricks  were  knockefl  down,  but  are  uninjoied.  Two  bandied  and  thirty-iix 
feet  of  the  cofier-dam  was  destroyed,  and  will  require  rebuilding  before  operations  oa 
the  permanent  work  can  be  resumed.  The  frame  of  the  centrifngal  nnrnp  waa  brekea; 
tbo  diHcharge-pipo,  2H  feet  long,  one  section  of  2-inch  shafts  10  root  long,  with  pnlley, 
wore  loHt.  The  Hteam-engino  was  not  damaged  beyond  breaking  the  governor  and  t 
few  pipe  connoctions.  Considerable  of  tbe  lumber  from  the  ooSer^am  haa  beenr^ 
covered  and  can  be  utilized. 

Operations  were  agal  u  resumc<l  on  the  7tb  instant.  The  wreck  of  the  eoffer-dam  hat 
been  cleared  out ;  the  engine,  pump,  and  derricks  pat  in  order  for  aervioe.  Work  wai 
again  HUH])ended  on  the  I5th  on  account  of  another  rise  in  the  river  which  laitod until 
the  2ryth,  when  work  was  again  resumed,  and  was  in  progrew  at  the  dloae  of  thefiml 
year. 

Back  River  Dam, — This  dam  is  a  permanent  stractare,  465  feet  Umg^itaoieathaviiC 
the  same  reference  as  the  movable  dam,  and  connects  Davis  Ldand  with  the  aon 
shore.  Since  the  construction  of  this  dam,  seven  years  ago,  the  ohaanel  above  tt  bp 
been  filled  to  a  depth  of  (>  feet  by  natural  deposit. 

Below  the  dam  no  scour  has  taken  place ;  on  the  contrary,  a  hole  10  feet  de^a 
which  existed  there  when  tbo  dam  \s  as  finished,  has  been  flUad  in  to  within  1  frot* 
tbe  tail  of  the  dam,  tbo  fill  extonding  an  indefinite  distance  below  tbe  dam  wilh  • 
uniform  fall  of  atM>at  3  i>ei  cent.    Tb^  tail  of  the  dam  is  oonatrootod  wiib  a  rida^  ii^ 
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fclna  of  0.75  feei  yertical  to  5  feet  horizontal,  which  gives  sach  action  to  tlio 

Ig  water  as  to  prevent  iojnry  to  the  river-bed  below  the  dam. 

»  Atrootore  never  soetained  injury  from  ice  or  other  cause,  except  that  some  of 

heeting  was  torn  off  the  down-stream  face.     In  roplacmc;  the  few  plank  toin  oft' 

dxift-bolto  wcoe  nsed  instead  of  the  ordinary  spikes,  and  the  plank  thus  put  on 

penre.    At  present  a  few  plank  are  off  the  dowu-stream  taco  ;  a  result  of  t  he  late 

..    The  river  is  yet  too  high  to  ascertain  whether  or  not  the  tail  of  the  dam  hqk- 

d  any  injury. 

B  goidiog-cribs  are  in  good  condition,  as  is  also  the  ramp  at  the  south  cud  of  f  hu 

B  wagon-way  <>^^  ^^  ramp  is  advantageously  used  for  the  purpose  for  which  it 
lesigned.    The  Back  River  Dam  In  aU  its  beloogiugs  I  ccrusidcr  in  good  condi- 

MISCBIJJkNSOUS. 

hcrol  goB. — Oar  supply  of  natnral  gas  for  fuel  and  light  ofl  the  lock  side  of  the 

is  aiiil  received  m>m  the  Fort  Pitt  Natural  Gas  Company,  under  a  written  con- 

f  at  the  rsgfce  of  |350  per  annum. 

9  gas  for  the  torch  on  Davis  Island  is  supplied  by  the  Bellevue  Natural  Gas  Com- 

,  whose  lines  cross  Davis  Island.    The  gas  is  supplied  for  the  torch  in  considera- 

>f  the  right  of  way  for  laying  their  pipes  across  the  island. 

vaiion  of  dam, — ^The  dam  was  up  at  the  beginning  of  the  fiscal  year  and  was 

>nversd  on  the  following  dates : 

wered  on  July  10 ;  up  nine  days. 

ised  on  July  28. 

If  ered  on  August  19 ;  up  twenty-three  days. 

ised  on  September  8. 

Rrered  on  September  10 ;  up  three  days. 

ised  on  September  17. 

wered  on  October  8 ;  up  twenty-two  days. 

01  up  during  the  fiscal  year,  fifty-seven  days. 

rinff  the  maneuver  of  July  lOtheacoumulatiou  of  drift  behind  the  maneuvering 

made  it  impossible  to  pull  the  boat  back. 

5  steamer  D.  B,  Wood  was  called  to  our  assistance  and  towed  our  maneuvering 

to  the  rear  of  the  drift-pile,  which  we  poshed  ahead  of  us  into  the  gap.    Wo 

thus  enabled  to  resume  the  operation  of  lowering  the  dam.    In  lowering;  the 

on  August  19  the  same  difficulty  with  drift  was  experienced.    We  were  assisted 

is  occasion  by  the  steamer  Maggie. 

I  hope  in  the  future  to  avoid  all  difficulty  from  drift  by  the  adoption  of  the  new 

od  of  lowering  the  dam  by  working  from  below,  described  in  another  part  of 

■eport. 

rkipg/ore^. — Our  working  force  consists  of  eight  men,  and  is  divided  into  equal 

sa,  one  for  operating  the  lock  and  the  other  the  dam.    When  the  dam  is  up  each 

'  a ttendn  solely  to  its  respective  duties,  but  when  the  dam  is  being  raised  or 

•ed  both  parties  engage  in  this  work,  except  one  man,  who  attends  to  the  lock. 

ike  this  occasion  to  attest  to  the  faithful  services  of  Mr.  J.  W.  Riggs,  the  chief 

keeper,  who  has  directed  the  working  parties,  and  to  the  several  assistants  com- 

g  the  force  both  on  the  look  and  dam. 
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MOVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENN- 
SYLVANIA. 

ariog  1888  the  masoDry  of  the  lock  was  completed  aud  the  terrc- 

n  and  slopes  were  graded.    To  put  the  lock  iu  conditioD  for  service 

necessary  to  lay  the  miter-silla,  to  build  and  place  the  gates,  to  set 

operatiug  machinery,  aud  to  dredge  the  outlet  and  the  inlet.    In 

ition  to  the  above  it  will  be  necessary  to  place  a  guiding-crib  above 

river  wall  and  a  dry  wall  below  the  land  wall,  to  pave  the  slopes 

tetxeplein  of  the  lock,  and  to  build  a  lock-keeper's  house ;  but  all  of 

can  be  done  after  the  lock  is  in  oi>eration. 

he  abutment  was  entirely  completed  and  the  bank  grad^  vu  1%^. 
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A  contract  for  building  the  dam  was  let  on  the  17th  of  January,  IM^I^ 
to  C  I.  McDonald,  of  Pittsburgh,  and  the  work  is  to  be  completed tt 
or  before  the  clo«e  of  the  calendar  year. 

The  contractors  for  furnishing  lock  timber,  Messrs.  liapel  Brotha 
and  Titus,  having  failed  to  fumisb  any  timber  that  would  pass  inspe^iMi 
their  contract  was  annulled  and  arrangements  made  to  parchase  tinibs 
in  open  market. 

A  contract  for  furnishing  machinery  for  the  lock  was  made  wilh 
Messrs.  Lambert  Bros.  &  Co.,  of  Ironton,  Ohio,  under  date  of  Jose  17, 
1889. 

Work  during  the  fiscal  yciir  was  greatly  embarrassed  by  floods,  tint 
of  July,  1888,  haxing  been  the  highest  on  record  in  the  Monongaheb 
Eiver,  being  37  feet  above  low  water  at  the  site  of  the  lock. 

At  the  close  of  the  fiscal  yetir,  there  is  every  prospect  that  the  lock 
and  dam  will  be  completed  and  opened  to  navi^tion  before  tiie  close 
of  1889. 

For  further  details  reference  is  made  to  the  report  of  Mr.  P.  J.  Schopp, 
the  resident  engineer,  hereto  annexed. 

If  it  is  the  design  of  Congress  to  continue  the  improvement  of  tlie 
Monongahela  liiver  above  Morgantown,  in  accordance  with  my  report 
of  December  11,  1875  (Report  of  Chief  of  Engineers,  1876,  Part  II, 
page  129),  the  time  has  now  come  for  making  a  ^ginning,  for  which  an 
appropriation  of  $50,000  will  be  required. 

Money  statement 

July  1,  1888,  amount  available tl9,fibl.97 

Aujount  xippropriated  by  act  of  August  11,  1888 35,000.00 


84,861.97 

July  1,  1889,  amount  expcudod  duriug  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $13,534.G5 

July  1,  1881),  outstanding  liabilities 703,97 

July  1,  1889,  amount  covered  by  existing  contracts 38, 727. 08 

K,965.70 


July  1,  1HH9,  balance  available 31,896.27 


1 


Amount  that  can  be  ])rotitably  expended  in  fiscal  year  end in^;^  June  30, 1891    50,000.00 
Submitk'd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GC  and  1867. 


Abstract  of  proposals  far  furnishing  white  oaJc  timber  for  gates  and  wdter^U$  of  Lock  S%^ 

8,  Monongahela  River,  opened  June  15, 1888. 


No. 


Name  and  address  of  bidder. 


Mapil  Bros.  &.  Titiie,  Groensboroaftb,  Pa *. 

2  AlplicuM  l>illint»r,  StcwartstowD,  W.  Va 

3  I  C.  L.  Stoner,  Pittsbargh,  Pa 


Per  1.009 
feet.B.SL 


4a  01 

47.N 


Contract  awarded  to  Mapel  Bros.  Sl  Titus,  and  executed  under  date  of  July  19,1D9& 
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Jih9irmc^  of  propatdh  for  eoiutruoHnff  Dam  No.  S,  Monowgahela  RircVf  opoicd  Januarg  8, 

1689. 


• 

kameaiid  addieM  of  Uddor. 

Timber 
perM. 

BoUs 

per 

poftnd. 

Spikes 
pound. 

Btono 

per 

cabio 

yard. 

$L17 

.98 

1.58 

1.00 

2.00 

Back- 

ingper 

cubic 

yard. 

$1.00 
.60 
.25 
.75 

2.00 

Aioregate. 

1 

C.  I.  ICeDoaald.  Pittebiinrii.  Pa 

$24.00 
81.75 
28.00 
45.00 

60.00 

OenU. 

J* 

5 

4 

Centt. 

4 

J» 

5 
3 

$38,727.08 

2 

3 

4 

Andrew  W.  McDonald,  Coraopoliak  Pa 

HoaK  A  Petitdidier.  Pittsborgli,  Pa 

J.  K.  Kioff  &  Ck>..  Belnre,  Ohio 

42,068.73 
44,039.78 
53,453.35 

5 

lYee  St  Meredith  ConMOldated  Company, 
PitUborj^  Pa .71:.. 

71.879.06 

Contract  awarded  to  C.  L  MoDonald,  and  exeoated  under  date  of  January  17, 1889. 

AbBiract  o/propo§ai9forfami8Mng  and  delivering  the  operating  machinery  for  Lock  No,  8, 

Monongakela  Biver,  opened  June  6, 1889. 


KoL 


1 

2 

3 


Kame  and  address  of  bidder. 


Lambert  Bros.  &Ca,  ^mnton,  Ohio 

HoBflnghoir  St  Lane  F'd'y  Company,  Cincinnati,  Ohio. . . 
Vnlcan  Iron  W^orks,  Chicago,  til .. 


4  <  The  IStE.  Oreenwaid  Company,  Cincinnati,  Ohio  . . 

5  West  Point  Mannfactoring  Company,    *' Limited, 


e 

7 
8 


•I 


West  Point,  Pa 

Detrick  &  Harrey.  Baltimore,  Md 

JobnG.  Fritsoh,  Cincinnati,  Ohio 

UniTersal  Badial  Drill  Company.  Cincinnati,  Ohio. 


Wrought 
iron  per 
pound. 

Cast  iron 

per 
poond. 

Steel  per 
pound. 

Cents. 

Oentt. 

OenU. 

7 

7.8 

12.5 

8l5 

6 

27 

10.5 

5.9 

17.9 

7.75 

7.75 

7.75 

0.5 

7.75 

9 

7.75 

8.5 

15 

10.7 

7.2 

11.2 

9.45 

9 

29 

Total 


$3,889.88 
3,906.99 
4.088.85 
4.140.44 

4.448.  IS 
4.46156 
4,473.77 
5,042.04 


Contract  awarded  to  Lambert  Bros.  &,  Co.,  and  execated  nnder  date  of  Jone  17, 1889. 


BXPORT  OF  MR.  PHIL.  J.  8CHOPP,  ASSISTANT  KNOINBER. 

At  the  beginning  of  the  fiscal  y^ar  the  Monongahela  Valley  was  visited  by  the 
highest  flood  on  record.  The  water  reached  its  highest  point  on  July  10,  on  which 
dato  it  stood  36.90  feet  above  low  water  of  Pool  No.  7.  Lock  No.  8  and  the  land  ad- 
joining were  floo<led ;  tramways,  derricks,  hoisting  and  pumping  iiiachinory  were 
displaced  by  the  irresistible  current;  owing,  however,  to  tne  precaution  of  securing 
the  tools  and  plant  by  tying  to  trees,  etc.,  very  little  damage  was  done,  and  the  loss 
consisted  principally^  in  the  labor  of  replacing  articles  dislodged  by  the  flood. 

The  land-wall  and  wing- walls  of  the  lock  have  been  finished.  The  coping  of  the 
wings  was  extended  25  feet  further  in  order  to  reach  the  foot  of  the  bank.  This  ad- 
ditional coping  rests  on  beds  of  concrete  on  well-settled  ground. 

The  lock-chamber,  which  had  not  been  previously  excavated,  was  cleaned  out,  the 
excavated  material  being  deposited  behind  the  land-wall.  The  filling  behind  the 
land-wall  was  completed  by  taking  material  from  the  high  bank  opposite  the  lock. 
The  terre-plein  is  now  80  feet  wide,  from  face  of  wall  to  foot  of  bank,  which  latter  is 
graded  with  a  slope  of  1  on  2.  The  contractors  for  gate-timber  having  failed  to 
comply  with  the  terms  of  their  contract,  the  necessary  timber  has  been  purchased  in 
open  market. 

All  the  iron  work  necessary  for  constructing  and  anchoring  the  gates  has  been  re- 
ceived. 

The  timber  for  the  movable  dam  in  the  head  bay  of  the  lock  has  been  purchased, 
and  constmction  commence. 

The  abutment  on  the  left  bank  of  the  river  has  been  finished,  rising  42  feet  from 
the  bed-rock  of  the  river.  The  filling  behind  the  abutment  and  the  grading  of  the 
hauk  has  also  been  completed.  A  contract  has  been  made  with  C.  I.  McDonald  for 
the  construction  of  a  crib-dam  across  the  river  between  the  lock  and  abutment.  The 
contractor  is  now  engaged  in  securing  the  necessary  material  for  the  danii  which  is  to 
be  completed  during  the  preeent  season. 
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Tho  land  of  tho  United  States  at  Lock  No.  8  being  aatival^  sanmmded  by  privito 
property,  it  is  found  necessary  to  purchase  a  8trip  of  groaad  for  a  roadway  ocmneet- 
ing  ^itli  ^^^  public  road.    Negotiations  for  the  parobase  are  ander  way. 

To  tiDisb  the  improvement  at  Lock  No.  8  the  following  is  yet  reqaired :  Construe- 
tiou  and  hanging  of  gates,  constraction  and  placing  of  operating  machinery,  con- 
struction of  movable  dam  at  head-bay  of  look,  constraptioo  oC  4ftm  acTOia  the  river, 
construction  of  a^^niding  crib  at  entrance  of  the  lock  and  of  a  gnide-wall  at  thelow«r 
end  of  look,  paving  the  slope,  building  lock-keeper's  hoose,  fencing  tho  groond, 
and  erecting  a  tool-house  and  small  workshop. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  taken  from  the  annual  reports  of  tlie  Monongaliela  Navi- 
gation Company,  show  the  commercial  movements  on  tiie  lower  or  northom  end  of 
the  river  for  six  years  ending  December  31, 1888 : 


Articles. 


Brlok number.. 

Cattle  and  horses do — 

Classified  freisht..T)(mnd8.. 
Coalf  coke,  and  slack,  bush- 
els  

Fire-clay tons.. 

Hogs namber. . 

I  roD  ore tons . . 

Ironinpi^s do — 

Lumber .feet.. 

Oil barrels.. 

Pipe tons.. 

Posts number.. 

Posts,  pit do — 

Railroad  tics  : do — 

Sand bushels.. 

Sheep number. . 

Sheep  and  hogs do — 

Staves do  — 

Steel  rails tons. . 

Stone porches. . 

Timber feet.. 

Whisky barrels.. 

Wood cords.. 

Passengers number.. 


1883. 


1.806^181 

788 

35,179,470 

112,385.389 
5^794 


31,881 

785 

11,758,890 

1,479 


.    2,800 

258,905 

57,000 

733,700 


11.017 

135,000 

43,046 

15,635 

3,635,624 

5,719 

32 

26,058 


1884. 


652,126 

289 

27,779,991 

81,706,852 

2,140 

3,381 

20,840 

17 

7,142,U7 

52 


255 

219,200 

lCL7iO 

679,000 

8,677 


23, 8U 

32,067 

2,091.740 

6,770 


26,871 


1885. 


688.888 

8 
27, 365. 'i 


86.923,107 

8,463 

1,84$ 

18^488 

11*1 
6^414,818 

1,078 

595 

12.828 

201,040 

1,808 

941,800 

4.464 


4,000 

22,428 

4.350 

2, 052, 100 

5,293 

120 

24.698 


1888. 


8,808^802 

1,888 

iM71,201 

118.0981,147 
8,285 
1,186 
17.888 
5 
8^880,804. 


11.888 

114,860 

^188 

1,076.000 

8,808 


iOOO 

45.795 

2,641 

2,342.146 

4,374 

182 

86^885 


1887. 


S;  8416^228 

1.857 
82;  971;  756 

78,811.888 

2.883 

8,451 

17,888 

7 

7,488^850 

307 

2;  ass 

11.888 

181^  458 

4M 

1,882,000 

7.771 


57,480 

520 

2.380.480 

1,317 


60,584 


1888. 


2.801,998 

l.fi8 

84.390.968 

I15.81i909 

3.478 

5.057 

8,071 

If 

8^185.409 


24,499 

140.209 

7.400 

1.147,000 

8.418 


3,000 

10.888 

2,078 

3,741.839 

2;  389 

98 

44,714 


For  statistics  of  the  commercial  movement  on  the  npper  end  of  the  riyer,  see  report 
on  operating  and  care  of  Lock  and  Dam  No.  9. 


D  D4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  9.  BIONONGAHELA  RIVEB. 

DuriDg  the  year  authority  was  received  to  raise  the  lower  part  of  the 
lock- walls  to  the  same  height  as  the  upper  part,  in  order  to  increase 
the  guard  of  the  lock,  the  old  guard  having  proved  too  low. 

It  was  hoped  that  this  work  could  be  completed  in  one  season,  bat 
this  was  fouud  to  be  impracticable.  Both  of  the  lower  buttresses  were 
raised  3^  feet,  the  height  of  the  lower  lock-gates  was  increased  by  the 
same  amouut,  one  course  was  laid  on  the  land  wall  between  the  but- 
tresses, aud  the  apparatus  of  the  Stoney  valve  was  adapted  to  the  new 
conditious.  To  complete  this  work  it  is  necessary  to  raise  tiie  chamber 
walls  by  one  course  on  the  laud  side  and  two  on  the  river  side,  aud  to  flU 
in  and  pave  behind  the  land  walL 
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The  upper  arm  of  the  apper  loek-gate  haa  become  decayed  and  mast 
be  replaced,  and  a  few  stones  should  be  added  to  the  abutment  to  guard 
a^inst  scour  behind  it. 

The  unprecedented  flood  of  July,  1S88,  rose  several  feet  above  the  lop 
of  the  banks  and  carried  away  the  lock-keeper's  house,  tlie  store-liouse, 
and  the  blacksmiths  shop,  being  all  of  the  buildings  whicli  belonged  to 
the  work.  A  new  lock-keeper's  house  must  therefore  be  built,  but  this 
is  not  immediately  necessary,  as  the  present  lock-keeper  occupies  his 
own  quarters. 

The  dam  is  in  good  order,  and  since  the  addition  of  the  crib  apron  on 
the  lower  side  there  has  been  no  iiyury  from  drift  or  undermining. 

The  defective  river  wall  was  repaired  by  injecting  140  barrels  of  ce- 
ment throQgh  drill-holes,  and  75  barrels  were  also  injected  into  the  land 
wall.  The  cavities  in  these  walls  were  not  wholly  filled,  but  their  con- 
dition has  been  decidedly  improved. 

The  tract  of  land  attached  to  the  lock  is  so  small  that  it  is  proposed 
to  purchase  a  small  additional  tract  below  the  lock,  so  as  to  control  the 
approaches  to  the  lock  from  both  directions. 

For  further  details  reference  is  made  to  the  annexed  report  of  Mr. 
P.  J.  Schoopy  resident  engineer. 

DeiaiUd  iiatemmt  of  expemeB  incurred  at  Look  and  Dam  No,  9,  MonongaMa  Rivirf  dur- 
ing the  fiscal  year  ending  June  30, 1889. 


Q^nen 

J  ^mlniiit 

ration. 

Equip- 
ment. 

Senaira. 

'' 

HooUl 

Salanof 

look, 
keeper. 

Misoella. 

neons 
expeneea. 

Total. 

Labor. 

Materials 

Total. 

Orand 
toUl. 

1888. 
Jnlv 

$4.60 

.20 

37.01 

63.28 

$4.50 
50.20 
37.01 
53.26 

$12.60 

224. 76 

75.;{2 

44.10 

$17. 10 

$50.00 

$263. 52 
1. 185. 76 
2,117.91 
2, 242. 12 
1,023.05 

$3.50 

234.08 

27.21 

42.20 

62&67 

26l88 
2.05 

$267. 02 
1,420.74 
2. 145. 12 
2, 284. 32 
1,  6j1.  72 

26.88 
2.65 

541.98 

fUmtamber ......... 

1, 533. 07 

Omober 

2.242.48 

TfimmibeT 

2,284.32 

TVMVwnliAr  .    

60.00 

60.00 
60.00 
60.00 
60.00 
80.00 
50.00 

61.02 
1.83 

101.02 

51.63 
60.00 
5:i.02 
60.00 
50.00 
60.00 

3.65 

1. 756.39 

1888. 
Jmnnftrv 

78.51 

VebroitfT .......... 

52.65 

llarfii   nr 

2.02 

52.02 

April 

.42 

50.42 

SSy..   : 

5C.00 

'^*J' 

JniMS....... ........ 

50.00 

ToUl... 

400.00 

140.64 

640.64 

360.85 

6,832.36 

966.09 

7,79&45 

8,70&94 

Estimate  for  fiscal  year  ending  June  30, 1890. 


BaiainfE  loek-waUa $3,160 

Bepair  of  upper  lock-walls 650 

PitltDg  and  paTingbetaiod  land  wall 860 

Baising  abutment 800 


Purchase  of  land $500 

iSalary  of  lock-keeper 600 

Total 6,468 


18^     BCFOBT  OF  THE  CHIEF  OF  KBOnfEEBS,  U.  B.  ABHT. 
C—»«r»  fiMriaj  Lit*  AV  9.  Jf «— jdWfa  Biair,  *irimg  Aa  JtieuX  ftar  mM»i  Jm»%,  \ 
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RBFOKT  OF  PHIL.  J.  SCBOFP,  AMUTAXT  KRODnBK. 

Tbe  follow  in);  pru^mumt  of  iniproremetita  wu  decided  apon  at  Um  baginniDK  or  Uk 

T»  m««  ibf  Idck-walU  W  inches,  brinpti;  them  np  to  the  lerel  of  the  upper  but- 
InMM.',  ti>ra<$eib«  lower  jffttes.  lod  totrpair  thedppergktaa,  ttwapperkmiiof  which 
verv  Trry  roiteu  :  to  till  the  space  between  the  mind  Und-wmll  uid  the  bsok,  necn- 
Bitxtn;;  the  takiD;:;  up  and  rvlaviueof  the  existing  paying ;  to  gtoat  the  lock-italls, 
to  tvi>uiT  ihe  [uuchiiiery  i>f  the  diMharge  valve;  to  improve  the  abatment  on  the  left 
bank  of  the  river,  by  building  np  the  central  wing  peipendicalarly  and  raJBiug  tbs 
•hutment  t<e1uw  it. 

This  jirograninie  could  be  carried  on!  only  in  part, 

Eiefor«  TCork  via  cotuuieuced  ibe  July  dood  had  done  ooniidetable  damage  arannd 
Ifai'  lock,  carry  in;;  away  all  the  building*  beloDgiog  to  the  United  States,  Thrw 
biiililiii)>s  weti<  of  frauio.  and  cuaiitsted  ot  an  office,  carpenter  shop,  blacksmith  abop, 
tool  Klieil.  nml  stable,  and  the  fence  araand  the  lot.  It  was  neceeuuy  to  ervct  tempo- 
rary biiiitling«  and  repair  danis^ee  before  be^nning  work  on  the  look.  A  tool  thed, 
niniih  ^hl1p,  and  carpenter  shop,  with  small  oSoe  attached,  wer«  pnt  up,  Tbisniiri- 
pertril  oiitl.iy  voDiewhat  redncLtl  Iheamonnt  arailable  for  the  repairs  of  the  lockattd 

To  get  the  stones  fur  the  loi'k-walls  a  qnarry  had  to  be  opened,  and  a  Kood  nno  was 
foiiuit  op|)0^<ite  the  village  of  Granville,  on  the  Honongahela  KiTer.alKint  6  mtlM 
above  the  Uick.  Five  hnnilred  cnbic  yards  of  stone  are  needed  for  the  contemplaini 
iniprovemetitn.  of  which  300  cubic  yards  have  been  qnarried.leavingiiOS  cubie  janlii 


■tlobe  p 


^nI*d, 


yet  to  be  placed.  The  lower  bnttresaee  were  niaed  40  tnohes  and  were  finished.  The 
rvtuniuderof  the  Innd- wall  was  raised  SO  inches.  With  the  exception  of  the  butCres,, 
no  ntotiep  were  laid  on  the  river  wall. 

The  lower  gates  have  been  raised  40inchee,  coRBBponding  with  the  elevation  of  the 
bnltrcNH. 

Both  lock-wnlls  have  been  srouted.     The  operating  machinei;  of  the  diocharge 

>,  known  an  the  Stoney  vHlve,  has  been  put  in  good  working  order;  the  bed  plate 

»._  ,  — .  _    .   .      .   .  .    "mft  ^jth  B  ■   ■  ■ ■      ■ 


fasH  iH-i-u  Urml;  s> 


in  ph 
Oil 


V  up  right  sban 


n  and  apar-wbeels  pat 


it  of  the  lateuessof  the  season  nothing  else  oontd  be  done,  Whatremaiii* 
to  bi'dotiti  is  to  linieh  till)  lock-trails,  for  which  stones  will  hare  to  be  cat ;  to  raise  the 
abiitnient,  to  repair  niipcr  gates,  to  lill  between  land-wall  and  baolc,  and  to  repave  the 
■pace  behind  this  wall. 
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DD  5. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

OwiDg  to  the  late  date  at  which  the  river  and  harbor  act  of  1888  was 
passed  and  to  the  wetness  of  the  8ea8on,  it  was  impossible  to  carry  into 
eflfect  any  plans  for  impTovement.  A  break  had  been  discovered  in  the 
dam  at  the  head  of  Six-Mile  Idand,  bnt  the  dam  remained  continnously 
under  water  and  nothing  ooald  be  done  beyond  accumulating  materials. 

A  contract  has  been  made  for  the  construction  of  a  dike  at  the  mouth 
of  Bed  Bank  Greek }  and  the  construction  of  two  riprap  dams  at  the 
Oomplanter  Islands  will  be  began  as  soon  as  the  stage  of  the  river  will 
pennit* 

Water-ganges  have  been  established  at  Parker's  Landing  and  at 
Freeport,  primarily  in  order  to  give  flood  warnings  to  the  Davis  Island 
dam,  but  they  will  also  be  useful  to  Allegheny  Biver  commerce. 

It  is  proposed  to  expend  further  appropriations  in  the  construction 
of  dikes  and  low  dams  wherever  abnormal  width  of  river  or  the  exist- 
ence of  duplicate  channels  make  them  advantageous. 

The  commerce  of  the  river  is  still  small,  but  it  has  experienced  much 
benefit  from  the  work  already  done. 

For  further  details  and  for  commercial  statistics  reference  is  made  to 
the  annexed  report  of  Mr.  J.  W.  Arras,  the  resident  engineer. 

ESTIMATE. 

For  continuing  the  work  of  building  low  dams  and  dikes  and  remov- 
ing rocks  an  estimate  of  $50,000  is  submitted. 

Money  statement 

Jnlyl,  1888,  amonnt  available $659.33 

Amount  appropriated  by  act  of  Angast  11,  1888 25,000.00 

25,659.33 
Joly  1,  1689,  amoant  expended  during  fiscal  year,  exclnsive  of 

UabiUties  oat^tanding  Jaly  1.  1888 $2,555.25 

July  1, 1889,  ontstanding  liabilities 270.00 

July  1,  1889,  amoant  covered  by  existing  contracts 13, 783. 95 

16.609.20 

Jaly  1, 1889,  balance  available 9,060.13 

i  Amoant  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891   50, 000. 00 
<  Snbmitted  in  compliance  with  requirements  of  sections  2  of  the  river 
(     and  harbor  acts  of  1866  and  1867. 
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John  J.  Sblpnaa.  WublBeti>B,D.C.... 

Jaabua  It.  KiuB,  i;<-lpn<.  Ublo 

AD'Uvir  W.  Urlkinnbl.  Carwiiolti,  Vm. 

I.  V.tIiaj>,Jr.,lttli<buri:b,P> 

jDbnKIOBiLllEilpn.Utiki 

U  J.Hi'lhmiild.l^tiabanth.P* 

nw  *   H-'R^Hll   UeoitnuUnn  Com- 

»Dv;i>ltiiburch,Pii.- 

nVllDMii  Ic  U^ry,KltlaBnliie,Pa 

J.L.LiiuiE  £;  Uii.,  KnwiKin,  Pa 

P.  r'Wliiupr.AllBCbniy.Pa 

P.J.UuDon  aiHt  U.  A.Uwik,  EIllu- 

aioftfa 


CoDtract»waiiled  tojohnj.  Shipnuto,  uidexooatadiuidard«t«of  J«aiu«7l7,lljK 


r  or  J.  W.  AfiRAS,  ASBISTAMT  KnilNKBK. 


cliiiiu  fictwui'ii  the  two  lower  of  the  Rronp  of  three  islftods.  The  oh*iiiifll  pising 
to  tho  rigbtoftbeso  islaiicUiseo  much  drained  atpoinU  h  to  render  navigBlioQ  ver; 
dlfliciilt  uud  iiucvrtniu;  this  chaDnol  la  to  beimTiroTGd  byahulting  ofi  the  left  chnle 
at  the  bead,  mid  that  botwueu  the  tiro  upjior  islands  with  low  dama  ofheavj  ripntp 
Htniie  liiiilt  to  n  &fuiit  ulage,  at  an  eittimated  coet  of  $1,840.  Operations  faavs  not  m 
■    yut  lii^a  CO  II I  men  c  ml  on  account  of  hi|[h  water. 

Bed  Hank  Hippie,  IH  miUi  abotm  Filiiburgh. — A.  dike  to  be  coostracted  from  the  rijcbt 
bank  iicnrly  nppoBJte  tbo  mouth  of  Kod  BuDk  Creek.  This  point  ie  the  HhoalPdt  be- 
twcpTl  Oil  City  and  Pit  tsbnrfth,  and  is  known  to  all  rivermen  as  the  "  sticking'  point.' 
The  object  of  the  dike  is  to  couficie  the  wat«r  to  a  definite  channel  on  the  lefL  TIjr 
structure  will  be  about  l.tiOO  feel  loiiCi  and  will  be  bnilt  to  the  height  of  the  6-faot 
sta)ce  in  the  river.  It  will  consist  of  a  sobstantial  orfb-work  filled  with  etnne  snd 
Carefnlty  paved.  Tbe  work  ia  beiuK  done  nudur  (ton tiaot  with  Mr.  J.  J.  Sbipnian. 
dated  Janiinry  17.  1*^-  Mr,  R.  B.  Wick,  civil  engineer,  is  the  inspector  in  chsr^  of 
its  construutioD.  Mnch  of  tho  material  for  the  work  is  on  the  groond  readjr  to  pat 
in  place  wben  the  water  rcarhcs  a  working  stage. 

Vim  tit  Hix-Mila  Jtland,  (i  milei  above  PilUbiirgh. — Lower  half  of  dam  to  be  reeen- 
Btriicleil  for  a  length  of  44()  feet.  This  part  of  the  dam  was  bnilt  iu  \&79,  and  Its 
Btrentflh  has  become  greatly  impaired,  100  feet  of  the  back  elope  havioK  been  entirelv 
carried  away  hy  the  combined  action  of  floods,  ice,  and  drift.  Timber,  stoue,  au^ 
bolta  for  this  work  were  at  once  procured  and  a  force  was  set  to  work  recovering  tbs 
■tone  that  had  been  sooured  out  by  the  water.  Before  the  work  of  repair  could  be 
oommeiiceil,  however,  the  water  rose  above  the  crest  of  the  dam,  and,  continaing 
hlgb,  vompelled  a  siispeusion  of  operations  for  the  season.  Sabaeqaeotly  the  timber 
was  placed  im  the  hank  for  safety  during  the  winter. 

Il'aler-gaiige*, — Two  water-gaiigos  were  erected  on  the  AUegfaeny  Hlver  laat  eeasnn, 
one  at  Purker's  Liauding,  HS  miles  above,  and  one  at  Freeport,  S8  miles  above  PiLts- 
burgh,  at  a  cost  of  Sl4».!)G.  These  gauges  consist  of  graduated  iron  plat«s  carefhtl; 
foHiened  to  a  cap  timber  well  secured  to  posts,  which  are  firmly  plwit«d  in  the  bank; 
the  upper  surfaces  lie  flush  with  Iho  surface  of  the  bank,  so  as  to  form  no  olwtrncliaD. 
Id  additiun  to  the  infurmntion  they  give  to  navigators,  Ihsse  gaoKea  ore  utilized  In 
faroisbing  reliable  information  as  to  tbe  stages  of  water  ?n  the  Allegheuy  Biver  Ibr 
tiiie  in  connection  with  iiporaling  the  uiovable  dam  in  the  Ohio  River  at  Davis  Island. 
The;  will  also  be  indiepenaable  in  ooaueolion  with  tbe  building  of  tho  HoR*!  Utmd 
Sam,  near  Pi  ttabnrgii.  j 
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It  is  interesting  to  note  tbe  effisot  of  each  improvement  of  the  Allegheny  apon  the 
trade  of  thii»  river,  not  only  of  improvements  already  made,  but  of  those  under  way 
as  we*l.  Red  Bank  Ripple  iias  always  been  an  nncertain  point  to  navigation,  sbow- 
iog  only  from  6  to  VZ  inches  of  water,  while  at  other  points  there  was  a  navigable 
depth  of  nearly  2  feet.  Notwithstanding  the  fact,  however,  that  tbe  proposed  remedy 
is  bat  little  more  than  began,  the  report  is  received  that  a  packet  is  already  being 
bailt  to  rily  between  Rwtt  Bimdy  and  Pittshnrgh,  a  distance  of  6S  miles,  passing  over 
thiA  ripple. 

Much  relief  can  be  flnven  the  straggling  commerce  of  the  river  by  continuing  the 
elass  of  work 'now  nnder  way,  as  many  localities  remain  that  require  improvement. 
I  wonld  eall  special  attention  to  three  of  these  places,  viz.  Hickory  Kipple,  Pi  thole 
Ripple,  and  Cowansfaamrock  Ripple.  At  each  of  these  a  dike  is  needed  to  better  its 
condition. 

COMMERCIAL  STATISTICS. 

As  heretofore  a  statement  containing  only  an  approximate  estimate  of  some  of  the 
BOie  important  items  of  the  commerce  of  the  Allegheny  can  be  given,  as  no  official 
xeeord  or  the  trade  is  kept.  It  is  regretted  that  the  minor  trade,  whicn  forms  so  im- 
portant featore  of  the  whole,  mdst  be  entirely  omitted,  bat  it  is  impracticable  to 
gather  statistics  of  this  trade  on  account  of  its  scattered  nature. 

Commerce  of  the  Allegheny  Kiverfor  year  ending  June  30,  1889. 


Articles. 


Apples btuhels 

Baricee Bimiber 

Berk oorde 

Barrvle naaiber, 

Boat  bottooM do.. 

Brick tio.., 

Ffre-rtey tons 

Gae-pipe do. 

General  irelglit poiinde 

H«y bales 


Quaotlly. 


1,700 

30 

1,8<)0 

134, 3D6 

1,000 

80.000 

1,600 

800 

1,000.000 

6,600 


Articles. 


Llmentone tons.. 

Oil,  cmde  (in  balk) herrcle. . 

Piles Dainb«r.. 

pHvingntones cable  yards. 

Kailroud  ties number.. 

Rnnch  lumber feet.  B.  U  .. 

Hand baHh«ls.. 

Slaves number.. 

Stone cubic  yardn.. 

Timber cubic  feet.. 


Quantity. 


700 

14,000 

H,0U0 

5.400 

ft»,000 

130.00(»,000 

1,  OUii,  0(K) 

353. 2  J6 

9.000 

6,300.000 


In  addition  to  these  I  am  able  to  give  a  few  of  the  principal  commercial  movements 
in  tho  Allegheny  Harbor  at  Pittsborgh : 


Artides. 

Quantity. 

Articles. 

Qaantity. 

Ooftl boshcls.. 

Orarel    do — 

Ballruad  ties .'.namber. . 

6,000,00(f 
6(M).0<)0 
150,000 

Sand bnskels  . 

y euetables do ... . 

• 

1. 6  H),  000 

luu.ooo 

D  D6. 

DAM  AT  HERE'S  ISLAND,  ALLEGHENY  RIVER. 

The  whole  of  the  fiscal  year  has  been  employed  in  making  plats  of  the 
laud  reqaired  for  the  lock  and  abutment  of  this  dam  and  in  endeavoring 
to  procure  the  necessary  land ;  and  while  some  progress  has  been  made 
no  definite  understanding  with  the  land  owners  has  yet  been  readied. 
A  detailed  statement  of  the  present  condition  of  negotiations  will  be 
found  in  the  annexed  report  of  Mr.  Arras. 

ESTIMATE. 

As  the  cdnstrtiction  of  a  lock  in  a  river  snbject  to  heavy  ice-floods 
is  a  somewhat  hazardous  undertaking  it  is  evidently  inexpedient  and 
wasteful  to  prolong  the  period  of  construction.  I  therefore  submit  an 
estimate  of  $100,000  for  the  next  fiscal  year.  It  is  probable  that  the 
whole  of  the  sum  now  in  hand  will  be  absorbed  in  acquiring  the  neces- 
sary land. 
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Money  gtatemmU. 

Jolyl,  1888,  amoant  avaUable MWlM 

Amoant  appzoprUted  by  aotof  Aogust  11, 1888 •••.•....•••••••    3S, 000.01 

71,  mot 

July  1,  1889,  amoont  expended  daring  fiscal  year,  ezoluaiye  of 

liabilities  outstanding  Jnly  1, 1888 : I80O.SS 

July  1,  1889,  ontstauding  liabilities 90.00 

d90.fi 

Jnly  1, 1889,  balance  available •...•..•..•...    70,70L7d 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  eadinffjnne  SO,  1891  100,000.00 
Submitted  in  compliance  with  feqoirements  of  sections  v  of  rlyer  and 
harbor  acts  of  1866  and  1867. 


1 


RSPOBT  OF  J.  W.  AXRABs  A88I8TAMT  XMGINXBB. 


The  survey  commenced  in  June,  1888,  to  establish  definitely  the  lines  of  the  pro- 
posed Herr's  Island  Lock  and  Dam  was  completed,  and  a  map  of  the  location  sod  id- 
Joiuiii);  properties  and  interests  made  and  submitted.  The  approved  location  Axes  the 
dam  directly  opposite  Twenty-second  street,  Pittsbursh,  and  a  little  above  Pinsstnet 
in  Allegheny  City.  The  lock  is  located  on  the  Pittsburgh  side  of  the  river,  and  the 
lock  and  guide- walls  together  occupy  the  river  front  on  that  side  from  Tweotielli 
street  to  Tweutv-fourth  street,  a  distance  of  1, 837  feet.  In  Allegheny  City  the  wbirf 
for  a  length  of  400  feet  is  required  for  the  abutment  of  the  dam. 

It  being  tirst  necessary  to  acquire  title  to  the  land  to  be  occupied  bv  the  dam,  tbe 
legal  assistance  of  the  United  States  attomev  for  the  western  district  of  Ponnsylfsaift 
was  secured  to  this  end.  After  careful  data  had  been  procnred  with  a  view  to  sscoriBg 
all  of  the  land  within  the  prescribed  limits  of  the  lock  and  abatmentSy  it  wasssg- 
gested  by  the  United  States  attorney  that  all  lands  sitnated  between  the  high-wiMr 
lines  of  the  river  belong  to  the  United  States  for  the  pnrpose  of  making  and  maintsii- 
ing  improvements  for  navigation.  Acting  on  this  suggestion,  offorta  were  atosoB 
limited  to  the  acquirement  of  the  remaining  two  lots*  vis,  a  lot  110  by  abont  106iiB«t» 
on  Twenty-second  street  in  Pittsburgh,  on  which  to  build  a  lock-keeper'a  hooss,  tsd 
a  strip  of  the  Allegheny  City  Wharf,  400  feet  long  and  extending firom  the  high-wtt«r 
line  to  the  top  of  the  bank,  whereon  to  abut  and  protect  the  dam. 

As  was  anticipated,  some  difSculty  is  being  experienced  in  acquiring  possessioDof 
these  lots,  which  are  in  sections  crowded  wiui  manufactories,  for  althoagh  low  rifer 
lands  are  nearly  worthless  for  any  other  purpose,  they  are  very  deeirablo  as  sites  for 
factories. 

For  the  lock-house  lot  negotiations  were  opened  with  the  owner,  Mr.  J.  J.  ysnd•^ 
grift,  but  the  price  asked  being  considered  unreasonably  high,  oondemnation  pn>- 
ceediii^H  were  at  once  instituted.  Viewers  have  been  appointed  by  the  court  to  sp- 
praise  the  lot,  and  their  action  in  the  matter  is  now  awaited.  It  was  decided  to  stk 
the  city  of  Allegheny  through  its  council  for  a  grant  of  the  desired  strip  of  wharf  oo 
which  1o  build  the  abutment  of  the  dam,  and  accordingly  a  petition  was  presented 
to  that  body  requesting  that  title  to  the  lot  be  conveyed  to  the  United  States.  After 
considorablo  delay  an  interest  has  finally  been  aroused,  and  it  is  enconraging  to  know 
that  the  mattor  is  looked  on  with  favor,  and  that  an  ordinance  to  effiact  this  convej- 
ance  has  been  ordered  prepared  by  the  council. 


DD  7. 

ICE-HARBOR  AT  MOUTH  OF  MUSKINOUM  RIVEBy  OHIO. 

The  ice-harbor  is  the  lower  pool  of  the  Maskingam  Biver.  which  bas 
been  created  by  the  slackwater  dam  at  Marietta,  and  the  ODject  of  tlia 
work  under  consideration  is  to  baild  a  pass- way  through  this  dam  of 
such  size  as  will  permit  Ohio  Biver  packets  and  coal  fleets  to  take  ref- 
uge from  ice  in  this  pool.  The  pass- way  in  qaestion  consists  of  a  large 
look,  which,  owing  to  the  local  conditions  controlling  the  only  availaUe 
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te,  had  to  be  bailt  with  independent  axes  of  entrance  and  exit,  the 
Afi^le  between  these  axes  being  11^  15^.  This  involved  the  necessity 
r  ividening  the  lock-chamber  at  both  ends,  so  as  to  permit  boats  to 
kiange  direction  while  in  the  lock.  The  plan  of  the  lock-<diamber  is 
lerefore  somewhat  like  an  hoar-glass,  the  lock  being  narrowest  at  the 
liddle.  The  maximum  rectangle  which  can  be  passed  throngh  the 
»ck  has  a  length  of  365  feet  and  a  width  of  56  feet.  The  work  has  been 
I  progress  since  1880,  bat  has  been  kept  back  by  inadequate  appro- 
riatioDS  and  the  occasional  absence  of  any  appropriation. 

I  regrret  to  have  to  state  that  the  work  of  last  season  was  a  practical 
lilure,  owin^  to  the  constant  succession  of  rises  in  the  Ohio  JUveri  the 
etails  of  which  may  be  found  in  the  report  on  that  river. 

Work  was  resumed  on  the  18th  of  August,  1888,  as  soon  as  possible 
fter  the  passage  of  the  river  and  harbor  act  On  the  3d  of  September 
le  ^ater  in  the  coffer- dam  was  pumped  out;  on  the  8th  the  coflfer  was 
ooded  by  a  rise  in  the  Ohio ;  on  the  15th  the  rise  had  subsided  and  it 
'as  again  pumped  out;  on  the  16th  it  was  again  flooded;  on  the  23d 
',  -was  again  pumped  out  and  the  work  of  concreting  the  floor  was  re- 
amed ;  on  the  12th  of  October  the  coffer  was  again  flooded  and  on  the 
2d  of  Ifovember,  as  the  coffer  was  still  under  water,  it  was  considered 
aeless  to  make  any  farther  effort,  and  work  was  clewed  for  tiie  season. 

From  the  above  it  will  be  seen  that  the  water  was  out  of  the  cofi^er 
aring  three  i)eriods  of  five  days,  one  day  and  nineteen  days  respeot- 
^ely.  No  work  of  construction  coald  be  ^one  during  the  first  two 
leriods,  and  part  of  the  third  was  used  up  in  removing  the  deposits 
rliich  had  accumulated  since  work  closed  in  1887. 

The  net  result  of  the  season's  work  was  the  laying  of  250  cubic  yards 
•f  concrete  and  300  cubic  yards  of  masonry  and  the  cutting  of  a  large 
[oantity  of  stone. 

This  was  the  worst  season  for  lock  building  that  we  have  ever  had ; 
»at  more  interference  by  high  water  than  formerly  is  to  be  expected,  as 
ve  are  now  working  on  the  lower  part  of  the  lock,  which  is  under  the 
aflaence  of  the  Ohio  Biver. 

I  regret  to  have  to  report  that  the  engineer  in  charge  of  this  work, 
At.  William  Weston,  who  had  been  in  charge  of  the  Ice-Harbor  Lock 
rom  the  beginning,  and  had  been  my  principal  civil  assistant  since  1870, 
lied  at  Man^s,  Brazil,  of  yellow  fever,  on  the  27th  of  March,  1889. 
le  was  traveling  for  pleasure  during  the  x>eriod  of  suspension  of  work, 
u8  had  been  his  custom  for  several  years.  His  death  has  been  a  serious 
OSS  both  socially  and  professionally,  as  he  was  a  man  of  the  highest 
tharacter  and  an  engineer  of  rare  attainments  in  his  profession. 

Work  was  resumed  in  June,  1889,  with  Mr.  Cabell  Breckinridge,  0. 
^.^  as  resident  engineer.  At  the  close  of  the  fiscal  year  the  water  was 
iver  the  lower  cotter,  and  work  had  been  limited  to  general  preparation 
kod  to  the  removal  of  the  two  isolated  piers  above  the  lock,  which  had 
)een  built  with  Buffalo  cement,  and  were  so  badly  damaged  by  the 
iwelling  of  this  cement  as  to  require  reconstruction. 

ESTIMATE. 

Owing  to  the  impracticability  of  doing  any  work  last  season  the 
Doney  expended  in  starting  the  works,  pumping  out^  repairing  coffer- 
lam,  removing  mud,  etc.,  was  unavoidably  wasted.  Had  the  funds  in 
latid  been  available  in  1887,  when  we  had  a  year  of  extraordinary  low 
rater,  the  lock  could  have  been  finished  with  ease  and  this  loss  could 
lave  been  saved.  Under  the  circumstances  I  am  under  the  necessity 
»f  zequesting  $15,000  to  finish  the  work. 
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Money  statement. 

July  1, 1888,  amouDt  availabte $i,VSL\ 

Amount  appropriated  by  act  of  August  11, 1888 6O,O0(l( 


July  1,  1689,  amount  expended  during  fiscal  year,  ezdualTe  of 

outstanding  liabilities |83, 811.79 

July  1,  1889,  outstanding  liabilities l,730.£i 

July  1,  1889,  amount  covered  by  existing  contracts. 947.30 


m,m.i 


96,488.1 


July  1,  1889,  balance  available 34,673.1 


"Amount  (estimated)  required  for  completion  of  existing  pro|ect 15,000.1 

J  Amount  that  can  be*profitabIy  expenaed  fiscal  vear  ending  June  30, 1891    15,000.1 
^  Submitted  in  compliance  with  requirements  of  seotiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBtraoi  of  praposala  for  furnishing  white-oak  timber  for  the  gates  of  the  iee-harher  looki 

the  mouth  of  Muskingum  Biver,  opened  Fehruarjf  21,  1889. 


Ko. 


1 
2 

3 


Name  and  address  of  bidder. 


D.  M.  Wolf.  MoLnney.  Ohio 

¥.  S.  Shurick,  Marietta,  Ohio 

JoAhua  R.K1n2.  Belpre,  Ohio , 

Alexander  MoGlure,  Pittsburgh,  Pa 


Per   1.000 
feet,B.lC. 


$32.00 
33.00 
9A.00 
4a  00 


Aggwp** 


Contract  awarded  to  D.  M.  Wolf,  and  executed  under  date  of  March  14,  1889. 


DD8. 


IMPROVEMENT  OF  MUSKINGUM  RIVER.  OHIO. 

The  mainteDance  of  navigatiou  od  this  river  is  borne  by  the  indefinite 
appropriation  for  "  Operating  and  care  of  canals,"  etc.,  but  the  river 
and  harbor  act  of  August  11,  1888,  contained  the  following  item  :  *'  Im- 
proving Muskingum  River,  Ohio:  For  the  construction  of  a  lock  at 
Taylorsville  and  the  reconstruction  of  the  lock  at  Zanesville,  pursuant 
to  the  report  of  the  engineers,  8102,000." 

This  appropriation  was  evidently  based  on  my  report  of  December 
24,  1887.  (Report  of  Chief  of  Engineers,  1888,  page  1701.)  In  that  report 
the  estimated  cost  of  changing  the  flight  of  two  locks  at  Zanesville  to 
a  single  lock  was  placed  at  $12,000.  The  Secretary  of  War  having  de- 
cided that  the  estimated  cost  of  new  gates  at  this  locality  ($3,300) 
should  be  borne  by  this  appropriation,  it  was  evidently  impracticable 
to  undertake  to  change  the  two  locks  into  a  single  one,  and  no  steps 
were  taken  to  that  end. 

Since  that  report  was  sent  to  Congress  other  considerations  have 
made  their  appearance,  and  while  I  think  the  change  to  a  single  lock 
very  desirable,  if  the  locks  are  to  remain  at  their  present  location  there 
are  strong  re^isons  for  desiring  a  change  in  the  terminus  of  the  Zanes- 
ville Oauali  and  hence  it  seems  inadvisable  to  incur  the  expense  of  mod* 
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itrnctnres  that  may  be  taken  down  witbtn  a  few  years.    I  wonld 
re  recommend  tbat  nothing  be  doue  in  this  matter  for  tbe  pres- 

aew  lock  at  Taylorsvilte  ia  under  contract,  dated  April  2S,  1889, 
.  J.  Jolly  &  Sons.  It  is  to  be  completed  by  Angust  31, 1890. 
close  of  the  fiscal  year  the  coB'er-dam  bad  been  completed  and 
i  out  tfrice,  work  having  been  once  interrnpted  by  high  wat«r. 
xcavation  for  the  foundation  had  bean  made,  and  a  considerable 
:y  of  stone  for  the  wall  had  beeu  quarried  and  dressed, 
ar  as  is  now  known  no  further  appropriation  ia  required,  and 
10  estimate  is  submitted. 

Money  ttatement, 

appropriated  bfMt  of  AaeoBt  11,  1388 |IOS,000.00 

rW,  auionnt  expended  dailDir  fiscal  year,  exolnaive  of 

lieBoutatandiLjtJiilyl,  18e8 9183.SS 

««,  oatBraiidingli«bilitie« 136.00 

eti9,  amODut  ooTBTed  bj  existing  oontraoU 61,340.6sl 

«l,669.e7 

3»9,  balance  aT»iIab]« 1..     40,340.13 


■nd  iidilnw  of  bidder. 


"it 


.  Jolly  &  Bin,  Pltlibiiriib.  F>  .... 

Uet  «ro'«.  Bj-nwuM'.  N.  Y 

.M  li  HrDimnM.  PitUliiirKli.  Pa. 
U<:Uoniild,  PilMbuiah.  I'li  ....... 

uiIiU  4:  Co..  Jkran.  Ohio   ..       ... 

[  «  PMildlillKT.  Pltuliureh.  Pa... 

.  i:nni>.«ncL  ZsDfavllle,  (fbio 

^Saodgraai,  UjirLolUt,  Ubto 
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li 
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.  Jolll  &  Son,  Plmburjih,  Fa 

hmBra'a,  BjncDH-,  K.  Y 

«1<l  &UcUoni>Ld.  Pltlxlidrgb,  Pa.... 

UflDonald.  Plltaburah  Fa 

iRiU&Co..  Akron, Obio  

E  Jk  Pvlildldler.  PIllHbuTiib  Pa 

,  Towntcnd.  7.*a«iilk,(>hia 

,.3DDdKnH*.llartcll>,Uhlo 

Mt  awarded  to  A.  J.  Jolly  &  Sods,  and  ezeoated  nndw  Aate  of  kjnfkV&i^SSB. 
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* 

^.t  Loek  and  Dam  No.  8  (Bagleport)  preparations  were  made  in  1888 
onbnilding  the  laud-wall  and  the  lower  buttresses,  bat  the  continued 
b  water  made  it  im[>racticable.  The  colfer-dam  is  partly  in  and  the 
rft:  ia  now  under  way. 

L  t  Look  and  Dam  No.  9  (Tay lorville)  the  head  of  the  canal  was 
vfi^ ;  the  contractor  for  new  Lock  No.  9  has  begun  work. 
Lt  Lock  and  Dam  No.  10  (Zanesville)  the  loose  valves  of  the  lock 
MBS  were  fixed  by  a  diver  and  the  canal  was  dredged. 
Slie  dredge-bont  Malta  was  accepted  from  the  contractors  in  Septem- 
9.  though  not  quite  complete.  She  removed  part  of  the  bar  at  the 
Ml  of  the  Tay  lorville  Canal,  dredg(5d  out  3,210  feet  of  the  canal  at 
li«6ville,  and  at  the  end  of  the  fiscal  year  was  at  work  in  the  McGon- 
isville  Oanal.  As  her  spoil  is  discharged  through  an  iron  tube  and 
■ooally  wasted  it  is  not  practicable  to  give  the  quantities  of  material 
oisdled,  but  under  favorable  circumstances  she  can  discharge  from 
no  to  2,000  cubic  yards  in  ten  hours'  work. 

Ehe  dredge,  as  originally  buUt,  was  defective  in  several  particulars. 
f  an  error  of  the  contractor,  she  could  only  dig  to  a  depth  of  8  feet, 
Hile  the  contract  called  for  capacity  to  dig  to  a  depth  of  10  feet ;  this 
Ifeot  was  remedied  without  expense  to  the  United  States.  Experience 
loved  that  her  discharge  pipe,  20  inches  in  diameter  and  48  feet  long, 
^Hi  too  small  and  too  short  for  the  kind  of  work  required  on  the  Mus- 
Ibgum,  and  the  diameter  of  the  pipe  was  increased  to  28  inches,  and 
l|  rength  was  increased  to  60  feet.    The  conveyor  chain  did  not  work 

risfactorily,  and  it  was  deemed  best  to  take  it  out  and  use  a  stronger 
of  water  in  the  hopper.  These  changes  have  been  made,  and  it  is 
ilieved  that  the  dredge  has  been  greatly  improved,  and  is  now  well 
lapted  to  her  work.  She  is  practically  a  reduced  copy  of  the  Hercules 
pe  of  dredges  that  have  done  such  good  work  on  the  Panama  Canal. 
The  little  steamboat  '^  Yega'^^  has  been  most  useful  in  general  service 
1  the  river ;  she  has  been  furuisiied  with  a  new  boiler,  the  old  one 
^ving  become  dangerous. 

At  the  ship-yard  at  McConnellsville  the  upper  gates  for  Lock  4  were 
mpleted,  and  lower  gates  were  built  for  Lock  3,  and  guard-gates  for 
d  bead  of  the  McConnellsville  Canal;  two  dump-scows  and  a  quarter 
at  were  built  for  the  dredge,  and  one  large  flat  for  handling  lock 
tea ;  three  barges  were  repaired,  and  one  barge  was  Jiiade  over  into 
loating  pile-driver;  a  carpenter  shop  and  a  m<ichine  shop  were  built; 
rater  tank  was  set  up  in  the  yard;  a  wharf  was  built  in  the  canal, 
d  a  supply  of  coal  was  received  and  stored. 

deveral  of  the  locks  are  badly  out  of  repair,  necessitating  the  stop- 
\  of  navigation  during  reconstruction,  it  was  decided  to  reduce  the 
;erference  with  navigation  to  a  mininum  by  doing  as  much  of  this 
»rk  as  possible  in  a  single  season.  During  the  low  water  of  1889,  it 
proposed  to  rebuild  the  lower  end  of  Lock  3,  the  lower  end  of  Lock  6, 
3  lower  end  and  land- wall  of  Lock  7,  and  the  lower  end,  and  as  much 
>re  as  can  be  completed,  of  Lock  8.  The  other  proposed  work,  which 
u  be  done  without  stopping  navigation,  is  to  build  a  nlasonry  abut- 
jnt  at  No.  5,  to  repair  Dam  No.  4  and  connect  it  with  the  new  abut- 
5aty  to  complete  the  repairs  of  Dam  No  2,  and  to  do  such  minor  work 
may  be  practicable. 

la  repairing  locks  it  is  proposed  to  place  the  filling  and  emptying 
Ives  in  the  wallsinstead  of  in  thegates,  thus  makingthe  gates  cheaper 
A  stronger  and  keeping  the  gate  recesses  always  free  from  mud.  The 
ling  valves  will  be  cylindrical  and  the  water  will  drop  through  verti- 
1  walls  into  a  culvert  extending  across  the  lock  above  the  upp^r  isitftst- 
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wnll.  vhnioe  it  vill  ent«r  the  lock  ch&ntber  by  nilTerta  onderthUnl 
Th»>  disrbitr^Dp  valve*  vitl  be  vertical  balanced  valves  of  the  hfb    . 
tyfie.    Aj>  tbe  stone  in  tbe  Mnskin^m  Valley  is  soft,  the hollov qnoi 
will  be  made  of  cast  iron  with  concrete  backinfr. 

Tbe  new  style  of  slope  dam  osed  in  the  repairs  on  the  UnskiDgu 
River  has  profe*!  very  snccessfnl.  The  effect  of  tbe  Uiapeof  tlie  dii 
on  tbe  ovetdowititr  water  is  Bnrb  as  to  throw  the  sooar  some  iistiat 
ha-low  tbe  rlnm.  and  in  cases  where  pieces  of  dam  of  this  shape  hK 
l>een  iii.tenetl  in  old  dam^iwith  deep  holes  jnst  nnder  tbem,  these  boki 
have  at  ouce  filled  ap,  so  that  in  several  cases  on  tbe  river  we  no*  i^  - 
low  water  depths  of  ftbont  3  feet  where  there  wen  formerly  depUit  i 
over  a)  feet. 

Ax  the  Government  apparently  owns  no  land  for  lock-keepeitf  boon  ; 
at  LcK'k3  5  and  8  it  is  projiosed  to  purchase  as  mnch  as-may  be reqiini 
Then^  are  several  lock- keepers'  houses  needed,  bat  it  is  advisable  to  Wl 
this  matter  lie  over  until  the  locks  and  dams  are  in  a  serviceable  confrl 
tion.  Daring  13S8.  the  river  from  Marietta  to  Dresden  was  canhQll 
gone  over  by  a  leveling  party  nnderchargeof  Lieutenant  Gillette  asdtUl 
levels  of  structures  on  the  river  were  determined.  As  the  Transeon^  I 
iieutal  Line  of  Levels  of  the  17.  S.  Coast  and  Geodetic  Survey  Gra8aei| 
tbe  Ubio  at  Parkersburg,  a  connection  was  made  with  their  B^pi* 
liencli.  anil  the  levels  of  all  points  on  the  Mnskiagam  Rivet  weiethV' 
connected  with  mean  ocean  leveL 

Tbe  results  of  this  survey  are  given  in  the  following  table.  I  ban 
added  in  a  separate  line  tbe  standard  which  will  be  maintained  io  iH 
new  work.  It  shoulif  be  noted  that "  available  length  "  is  the  maximui 
length  that  can  be  passeit  tbmngh  a  lock  and  is  about  20  feet  less  tbu 
the  distance  between  hollow  quoins. 
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.bove  table  shows  the  great  lack  of  aniformity  in  the  work  as 
over  to  the  TTnited  States.  Omitting  the  old  Symmes  Greek 
tiich  was  built  before  the  general  improvement  of  the  river  was 
ken,  and  lay  above  the  main  commerce  of  the  river,  we  find  that 
liable  lengths  of  the  locks  vary  from  167.4  feet  to  160  feet,  the 
iin  length  of  a  boat  being  determined  by  the  available  length  of  the 
t  lock ;  instead  of  the  locks  having  a  clear  width  of  36  feet,  none 
have  it,  and  one  has  a  clear  width  of  bat  33.3  feet,  which  thus 
le  width  of  boats  to  this  minimum ;  the  depths  on  the  miter-sills 
10  apparent  law,  varying  for  the  upper  miter-sills  from  131  to 
and  for  the  lower  miter-sills  from  6  feet  to  a  little  over  2J  feet, 
atter  depth  limits  navigation  in  low  water.  At  Lock  1,  the  ont- 
the  Ohio  from  the  Muskingum,  there  is  at  times  less  than  3 
)f  water  on  the  lower  miter-sill.  The  guards  at  the  lower  ends  of 
:8  limit  navigation  during  high  water,  and  the  table  shows  that, 
)at«  could  pass  through  the  Eagleport  Lock  when  there  was  over 
of  water  on  the  dam,  they  were  stopped  at  Lowell  when  there 
lySJfeet  on  the  dam;  the  State  partly  remedied  this  lack  of 
in  the  masonry  of  this  lock  by  the  addition  of  2  feet  of  timber, 
n  after  this  addition  it  remained  the  lowest  lock  on  the  river, 
worthy  of  note  that  the  lifts  of  the  locks,  as  determined  by  this 
do  not  at  all  agree  with  those  reported  by  the  State  authorities, 
instance,  Lock  8  was  reported  by  them  as  having  a  lift  of  8  feet 
es,  whereas  its  actual  lift  is  a  tntle  less  than  7  feet. 
by  be  interesting  to  call  attention  to  the  fact  that  the  top  of  the 
.'nd  of  the  lock  at  Zancsville,  Ohio,  is  2  feet  9  inches  higher 
3  zero  of  the  Monongahela  gauge  at  Pittsburgh,  or  3  feet  3  inches 
iian  the  normal  level  of  the  pool  of  the  Davis  Island  Dam. 
ig  the  year  the  Secretary  of  War,  on  the  recommendation  of  this 
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office,  MMdiahed  the  following  <T*»*imtiw,  water  ntes  at  the  diffm 
dans  OD  tbe  Mnskiii^in : 
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Repair  of  lotka  and  i(ann— Cnntinm-d. 


look  and  DsmyD.B. 

LootkiidOamKo.10. 

faiT.TS 

»sn.7s 

24.14 

2.  IS 

It. 

Mil 

<8.S5 

w.ie 

83. 44 

(2.90 

tlBa.110 
70.00 

tlllB 
l.«3 

"i 

- 

a.  33 

».lt 

41.87 

9S.11 

239.  sa 

1       27*.?* 

Ml.  72 

aSB.7S 

Smnmarg. 


Sao!"'."!!.!".',!;^!;!;;";./.!;-         S7i."74 

No.  10 8(0,  M 

ToW ■. lM.Bla.23 


un  No.  1— M*rl«(U: 
•tia.ra 


E»tifiiat«fi>rfi»eai  year  ending  June  30,  18EK). 
Scpiirofdi 


■r  i»tM  sod  Tepali  of  nppcr 


Km  No.  t— Bevmly: 

if  lock 

r?r|CBt«    


un  of  right  nbatmeot... 
imKtLS— LaknChDte: 
iflDOk 


Loek  ujdDaiD 

Repilrorioek. 

Bepnit  ordani. 
Lock  ud  Dftm  No, 

Repair  of  look. 

lteiH^ofd>m. 
Look  and  Darn 


-UeConatUvlllei 


1.10— ZanMTlllB: 


I,  foel,  sat,  uil  w 
nRiiDdBB"l^l';"l"^!i;"""!!"lI      8|0M 
Tolal  2J1,MB 


per  onblo     p«r 


Baokini 
ibrae.  pnce    Agn«- 


[eiHlertoD  &  Son,  Marietta,  Ohio 

>«tLt4iidlei.  CInciaDBtl,  Ohio 

BnodgraHt,  M»netlo,Ohio 


(Donald.  Fitttbargh,  Fa. 
Sdiu  (s  be  (MiHnd 
[andcrtOD  A  Sod.  Hkrieita.  Ohio 


n-«7  |«4.«t4.CO 

s.«t&oa 

B,B«9.M 


cDoiiald,  Pttubnrgh,  Pa... 


t  ftwuded  to  E.  B.  Hendenon  A  Sen  nod  ezeeatod  and«r  dftt*  «f  l,piU  11, 


Ii4i>   EEPon  or  isz  canr  or  Ewnirrw.  a.  ft.  aut. 


1  -  ^T  ^1  ifif  -^TT^wT  n-^  m  i\f  Ui^fl  rfffcr  li»i  tbH  rfffcr  IrrV  f^  ''■*■' 
lai-  ii»M>  4^  Jxlj.  arf  ixiaiM  in* J  skTifBtMa  Ar  ■>■■!  ««e  daf  vntil  tht^ 

AS  S4w  3  ia»  luiiiA'ft  ^liA  cMicobvCMcd  Rtaa^Bg:  thr  tower  cod  of  the  k^^ 
v:w  :z  KT  erovivlT  .iL^A^oAcKid  wmdiikifc,  and  •»«»  work  wm  done  m  |:tl) 
SLAT  ttij*  LZfi  -z  r-i»KiiI  ?ofc«uasMi&.  bo  ibe  «B£RT«t«(ife  stage  of  the  riTer  ■ 
«r.  4CI  i'tat  li  ihr.  v^hl^  vmt  <fs«^;»b•d  ifae  tock  could  aoi  be  agaio  pboolii 
ich  :^  t^aaisitio.  w .'ihva  fxumiiiLZ  ibe  wfct  i»to another  Mioin,  aiMl,uthepti 
fx  d  AT^lu;^  >l^i  ai  BiMv  4b]^ecfl«aft  pouts  was  Tt^xy  gnmt,  opentkMtfva 
pK-zr^e^  b«<e  la.  i*f<M4«r. 

At  V:.  4  i:  ^m  T«K;«aKi£  to  letaud  ibe  old  portioa  of  tbe  dam,  sbootSOOi 
jecx^  to  s^:^^  a  Lf  V  a^ziKc^T  Abovt  70  feet  island  from  tbe  old  abotment, 
iz^HrA~«^^  14  rr  <d  as  as. J-  lise.  aad  to  rx::ciid  tbe  dam  by  tbe  distanee  betvi 
t  V  ..  W.vrk  :<.  ;le  cab  va*  be^i^s  a#  soon  as  Inds  were  available,  and  tbe  m 
br  r  0£  i.k='i  ^:«9id  r-rv'p'  w  wa#  made,  bat  on  tbe  nigbr  of  Aognst  21  a  hf» 
•.1.  -^  r.«•^  :=.  ibe  htct  curi^  a  war  all  tbat  bad  been  done  to  that  tinr,  ftb 
f  T^ :  -.  f  c&SL  Jo-Tc^rv-fli  aiieadj  in  position  bein^  swept  into  tbe  Ohio,  and  it  wi 
br  z:^Ai  rxen-'osA  ihaT  a  lar^re  pocix>n  of  tbe  material  on  the  bank  was  saved 
en::i X3  vc  the  •iam  were  »  frHiaea^aT  intetmpicd  by  hi^h  water  that  at  the 
thr  ivatfoc  ai:  that  bad  U^n  pavrbSe  was  to  boild  a  aertion  dO  feet  long;  tbe 
tb^  (iam  couA  :iot  W  bsili.  in  «p:te  of  all  eflbrta.  altbonj^b  work  was  oontiDoe 
it  c^i^ame  daxi^n^:UL  C^e  beat  was  earned  over  tbe  dam — foitnnately  OTtftl 
or  »!->p«  part— and  ito  I:t«»  vrre  kiM. 

Tbe  las^i  for  ihr  sev  abata&ent  and  extension  of  the  dam  was  donated  fort 
posv*  bj  Mijfr  CbarK>t:e  HAjward«  •tn  eonditioo  tbat  tbe  Government  abonld  l 
further  wash  of  the  ba::k  be!ov.  vhieh  m\s^  Wlong^  to  her.  This  abntment ' 
6L:1^h«^  nntii  aboat  :be  m;«!dle  of  Decembrr.  ovins  to  the  interruptioDS  ftf 
wa:rr.  and  it  wik»  only  by  the  >nvair!»i  efforts  and  the  concentration  of  engi 
p'jmps  at  thi«  locality  that  tbr  foundation  wa>  completed  in  the  latter  part  of 
brr. 

The  npper  gates  of  :br  l(^:k.  which  were  so  badlv  decayed,  broke  down  ^oi 
in  October,  but  as  nev  sates  were  on  the  way  at  the  time  to  replace  them  tl 
to  navigation  wa«  »hor;.  »«'  gi2;inl-gates  were  placed  at  the  head  of  tb< 
little  earlier  in  tbe  saiLe  month. 

At  No.  :^  it  was  the  plan  to  rebnild  both  euA*  of  the  lock  and  the  larger  pa 
laud- wall.  This  work  oiers  exceptional  didicnUies,  owin^  to  the  charact 
soil  upon  which  its  foundation  mast  rest,  together  with  the  fact  that  it 
springs,  while  the  coder  is  exceedingly  hard  to  constrnct,  the  outside  low< 
being  in  "27  feet  of  water.  It  required  some  three  months*  work,  with  tbe  i 
interruption!!  from  floods,  to  build  that  portion  of  the  cofler  below  the  dam 
all?l  to  the  lock-wall.  This  part  was  finished  in  November  and  placed  in  as  ] 
dtrl<iii  as  possible  to  stand  the  winter,  and  work  was  then  suspended  in  order 
al!  efforts  to  be  concentrated  at  No.  4.  A  large  amount  of  stone  was  cat,  i 
material  accumulated. 

During  the  present  season  active  o]>eration^  were  resumed  as  early  aa  praci 
the  various  points  where  it  wss  suspended  the  fall  l>efore. 

At  No.  3  the  lock  has  been  inclosed  by  coffers  and  tbe  lower  ends  of  both  w 
been  removed  nearly  to  tbe  foundation.    As  soon  as  the  work  of  demolition 
fairly  be^nn  a  new  and  unexpected  defect  was  exposed ;  the  face  of  the  riv 
the  lock  has  separated  from  the  body  of  the  wall  along  the  line  of  the  ba* 
stretchers,  all  tne  headers  being  broken  off,  apd  the  entire  front  of  the  wall  h 
forward  several  inches  until  it  is  now  in  an  extremely  dangerous  condition; 
fall  with  a  boat  in  the  lock  the  vessel  would  certainly  be  crushed.     The  wa 
lock  were  raiaed  somewhat  over  two  feet  b^'  timber  backed  with  earth,  v 
plains  why  the  rnptare  was  not  visible  in  the  coping.    The  face  of  this  wall 
to  be  rebnilt,  which  will  considerably  increase  the  expense  for  this  lock.     "^ 
been  interrupted  somewhat  by  one  of  tbe  town  sewers  which  was  found  empi 
tbe  lock.    Its  oonrse  is  now  being  changed,  and  no  farther  trouble  is  anticip 
that  sonrca. 
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irk  was  begiiu  early  in  Miiy  npoD  the  aitensimi  of  the  doni.  tlin  ' 
UHOU  being  to  l>i*giii  at  the  imw  abutinent  ftud  work  towunis  II 

Tbo  lua  of  tho  ijuni  was  qiiiti;  tlifttc^nU  to  plucu,  owiDg  to  tbn 

iiiiiler  WBtei  anioiiK  large  fitonM  and  trees  where  a  ilredgf 
milt  of  nniucToiiB  UrnkeD  [lilea  which  it  was  iniposiiililn  to 

now  in,  howt*vei,  for  the  larger  put  of  the  extoaBiou  Mid  fatu...      l',—^ 

be  more  rapid. 

D  work  of  builitiDg  k  new  abatment  has  been  actively  b^Knii  and  thn 
:ept  a  Bmall  portion  of  Htanu,  beiiie  on  the  around  ntady  for  a»e,  it  is 
□t  io  the  fonadation  without  buildiDK  a  cofler,  which  is  ooaiiilered  iu- 

ii9g  [o  the  gruHt  ilupth  of  water  below  the  dam,  over  30  feet.  The  brnsli 
Q,  10  protect  the  excavation  from  the  watar  of  the  upper  pool,  is  coiu- 
iQBJderable  progmsH  has  btru  uiado  in  reiiiovitigthatjiortionoftbe  dam 
«itc  of  the  abiitnteut. 

1  present  plau  is  to  rebuild  as  much  of  the  lock  as  the  wason  will  per- 
■T  is  nearly  outuplated,  but  work  is  much  delayed  by  the  conlraotor'a 

i  colfer  has  been  completed,  and  the  work  of  demolishing  the  lower  end 
gun.  A  split  iu  the  rirer-wall  similar  to  that  at  Lowell  baa  been  dia- 
it  is  believed  that  th«  defect  is  mit  of  such  aeriona  extent  as  at  that 
Car  HsascertBined,  itreatihestuanoiDt  20c)r  '^foet  above  the  lower  gu.t6 
'ID  abont  to  foet  below  1  be  top  at  the  wall  to  the  bnttom. 
>rk  was  almost  continuous  Ibrunghuut  thi-  yeiir,  owing  to  this  being  the 
he  Htore-yurd  and  ship-yard  for  iho  river  is  locnted.  Two  damp-scowa 
.boat  fornse  with  tbo  dredge  Slalia  were  bnilt  here,  also  a  large  docked 
oral  services;  fonr  hargfti  and  a  pile-driver  were  repaired,  while  oon- 
k  was  done  in  making  tram-cars,  dnrrirka,  dnmp-boxoH,  and  other  plitnt, 
(cnerul  reps  ire.  The  lower  gates  of  Lock  No,  3  have  just  b<>i^n  finished 
en  are  in  proooas  of  construction..  A  carpenter  ahop,  which  wsa  rnnak 
««n  built. 

I  ilalla  was  provisionally  accepted  from  the  contraotora  in  Bept«mber, 
t  to  work  aniil  the  latter  part  of  February  in  the  Zanesville  canal,  ex* 
:erm|ited  by  high  water,  and  for  a  period  of  two  weeks  when  removing 
ic^ad  of  the  Taylorsville  canal.    The  dredge  was  idle  during  tlio  nioulb 

for  the  larger  part  of  April,  roceiring  a  new  dischiirge-pipe  and  under- 
ihanges.    It  was  laid  np  daring  May  on  account  of  the  bronkiug  of  the 

but  in  again  iu  working  condition  and  fugaged  at  the  head  of  the  Mc- 
laiiMl.  The  widtli  of  the  cut  oiiulo  by  Use  .lredg>-,  ovit  .'^iD  feet,  nnd 
r  ai.-i'barging  the  spoil,  mnku  it  an  efi>m>iiiu  iil  tM  av:itipi-  for  thw  laterul 
Muskingum. 

mt'nt  steamer  Fega  has  been  of  the  great  est:  advantage  to  all  the  works, 
engaged  mainly  in  general  towing  and  handling  barges  at  the  different 
a  efilciency  has  been  greatly  iucrcased  by  a  new  boiler,  but  it  is  too 
:o  render  the  desired  virvico  upon  the  river  at  all  stages  of  water. 
ice  with  the  provisions  of  the  last  river  and  harbor  act,  the  commia- 
shington  County  have  been  notified  to  have  the  Beverly  and  Water- 
cross  the  Muskingum,  and  the  tower  bridge  across  the  Lowell  Canal 
;h  condition  as  to  be  easily  navigable  by  the  lirst  of  November,  18B9. 
'S  have  been  served  upon  the  commissioners  of  Muskiuguiu  County  re- 
;'ifth  Street  Bridge  across  the  river,  and  theMaiu  Street  Bridge  over  the 

Zuucsville. 

ystem  of  rentals  for  water  leases  has  been  established,  based  npon  tlio 
)  of  the  privilege  at  the  various  localities.  The  changes  dnring  the  year 
\vh:  New  leases  were  issued  to  Beaumout  &,  Blankenbnhler,  and  to 
rHou.  at  Zanesville;    to  Joseph   Newberrr,  at  Stockport;  to  Rohbins 

to  Stull  &  Jnmper,  at  Beverly ;  and  to  Gates  &  Payne,  at  Devots.  The 
dman,  Harria  &  ^o.,  William  Miner,  at  Zanesville,  and  of  Diroks  & 
Marietta,  were  canceled  by  the  Secretary  of  War  upon  the  lessees'  ap- 
d  the  lease  of  Sarah  V.  Plummor,  at  Symmes  Creek,  expired  by  timita- 

itle  and  Ohio  River  Railroad  has  not  yet  secured  the  right  of  way  across 
:nt  land  at  Malta. 

ga  done  during  tbo  previous  year  the  effect  of  a  few  surpasses  expecta- 
und  that  tho  form  of  slope-dam  adopted  upon  the  river  causes  a  Qll  im- 
ow  the  dam  itself  and  pualiea  the  deep  hole  which  formerly  existed  at 
dialauoe  of  about  100  leet  down  stream.  In  every  case  where  this  form 
depth  at  the  dam  is  now  from  2i  to  3  feet,  while  before  ooustrootion  the 
from  10  to  27  fret  at  the  dtiferent  localities. 

aicesput  in  Lock  No.  9  have  kept  it  perfectly  fi«e  from  mud,  and  not  the 
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alightest  troable  has  beeo  experienced  here  ftom  this  OMue,  which  *t  other  poio 
timee  almost  intermpts  navigation. 

The  walle  of  Lock  No.  9,  which  were  faced  with  concrete,  have  stood  the  dt» 
two  winters  without  sofforing  the  slightest  damage,  and  are  to-day  as  perfeel  • 
day  the  work  was  finished. 


CosMMToe  of  Mu9kingum  Biver  duHmg  ikeJUcal  year  emdimg  Jims  30, 1889L 


Month. 


July 

Ansnat  — 
September. 
October  ... 
Kovember . 
December  . 
Jmnuary ... 
Febmary . . 

Marcb 

Aiiril 

May 

June 


LookKal. 


Steam- 


45 
5S 
85 
53 

47 
11 
84 
95 
83 


M 

18 

8 

13 

22 

16 

5 

1 

13 

7 

24 


Mia- 

ceil** 

neooa. 


20 

20 

16 

17 

0 

7 

4 

0 

15 

67 

33 


Total. 


U3 

56 

60 

80 

116 

76 

56 

12 

112 

190 

130 


No.  of 
look- 


101 
54 
60 
88 

108 

74 

56 

13 

112 

150 

138 


Steam- 
boikta. 


74 
81 
77 
80 
72 
73 
20 
06 
103 
104 


LoakNa2. 


2 

1 
10 


12 

8 

30 


oeD*- 


10 
12 
1 
5 
3 
1 
0' 
0 
8 
2 
5 


Total 


100 

a 

n 

101 

« 

77 

31 

UO 

US 

138 


Total 


653 


146 


108 


007 


071 


857 


122 


51 


1.03» 


July 

Autruat  — 
September. 
0  tober  ., 
November . 
December . 
Jauoary  . . . 
Febraary . . 

Marcb 

AprU 

May 

June 


Lock  No.  3. 

LookNo.4 

54 

25 

8 

82 

83 

68 

16 

4 

S 

40 

5 

5 

60 

57 

60 

14 

4 

78 

40 

5 

6 

60 

60 

60 

30 

3 

103 

60 

8 

4 

76 

76 

49 

28 

0 

77 

87 

8 

2 

07 

05 

52 

11 

4 

e7 

57 

3 

0 

60 

60 

33 

3 

2 

38 

73 

0 

0 

73 

73 

22 

3 

2 

27 

20 

1 

0 

21 

21 

4 

1 

0 

5 

08 

11 

5 

113 

109 

44 

2 

1 

47 

103 

8 

0 

111 

111 

64 

0 

0 

73 

03 

22 

4 

110 

111 

06 

60 

5 

151 

722 

01 

28 

871 

854 

546 

176 

25 

747 

Total 


July 

August.... 
September 
October — 
November , 
December  . 
January  . . . 
February.. 

March 

April 

May 

June....... 

Total. 


Lock  No.  5. 

Lo  kNo.6. 

61 

4 

2 

67 

66 

63 

4 

71 

70 

47 

3 

120 

88 

66 

13 

83 

56 

30 

4 

90 

71 

54 

22 

8S 

76 

34 

7 

117 

08 

75 

20 

12 

107 

53 

7 

3 

63 

55 

54 

7 

65 

36 

10 

0 

46 

89 

86 

6 

44 

22 

0 

1 

23 

23 

22 

0 

23 

4 

0 

0 

4 

4 

4 

0 

4 

46 

0 

2 

48 

48 

46 

0 

50 

58 

17 

0 

75 

72 

56 

14 

2 

72 

80 

32 

5 

117 

94 

76 

35 

11 

123 

••          •••*    ------ 

662 

181 

27 

770 

658 

552 

121 

51 

734 

AFFEBTDUC  D  D— BEPOBT  OF  LIEUT.   COL.  BfERRILL.     1903 
erce  4^fMu§Hmgwm  Biver  dwrimg  iheJUeal  ymr  muHng  Jmne  30, 189^-Oontiniied. 


Look  Ko.  7. 

Lock  No.  8. 

68 

68 
88 
71 
66 
88 
82 
4 

46 
57 
62 

4 

8 

92 

20 

10 

14 

4 

6 

2 

16 

41 

4 
7 
18 
14 
2 
8 
0 
0 
4 
8 
8 

78 
83 
87 

105 
68 
56 
26 
4 
52 
81 

111 

75 
76 
77 
97 
64 
50 
26 
4 
52 
73 
07 

120 

120 

104 

114 

110 

68 

48 

4 

90 

111 

106 

10 

83 

43 

35 

19 

9 

1 

0 

9 

24 

30 

7 
10 
6 
5 
6 
8 
2 
0 
1 
2 
10 

187 

168 

158 

154 

185 

86 

46 

4 

100 

137 

146 

182 

140 

yet 

141 
144 

»er 

er 

126 
76 
46 

"V  -  ........ 

4 

J  - .-»»•• •. 

95 

128 

133 

a 

544 

141 

68 

748 

691 

900 

218 

62 

1,256 

1.164 

LockKo.8. 

Look  So.  10. 

118 

104 

84 

107 

87 

66 

43 

4 

90 
106 
108 

10 

4 

182 

130 

115 

120 

109 

73 

50 

4 

104 

115 

1J7 

127 

114 

109 

117 

103 

67 

48 

4 

100 

111 

117 

113 

105 

86 

109 

94 

68 

42 

4 

90 
107 
102 

0 
7 
2 
6 
2 
8 
0 
0 
0 
6 
0 

2 
1 
9 

1 
8 
6 
0 
0 
2 
2 
5 

115 

118 

97 

116 

99 

77 

42 

4 

92 
115 
107 

• 

114 

10 
14 
7 
7 
5 
5 

7 
7 
6 
5 
2 

2 

110 

ler 

er 

r 

96 
112 
06 
72 
42 

•v 

0  ,     0 

5  !     9 

6  4 
8     10 

4 

J   ••--•-•-- 

92 

Hi 

105 

i 

1 

938 

85 

56 

1,079 

1. 017     0*^0 
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[MINABY  EXAMINATION  OF  HARBOR  AT  OWENSBORO,  KENTUCKY. 

United  States  Enoineeb  Office, 

CincifiTiatij  Ohio^  January  7, 1889. 

NEBAL :  I  have  the  honor  to  sabmit  the  following  report  on  the 
ciinary  examination  of  '^  harbor  at  Owensboro,  Ky.,"  as  required 
e  river  and  harbor  act  of  August  11, 1888. 
far  as  navigation  is  concerned  there  is  nothing  whatever  the 
tr  with  the  harbor  of  Owensboro,  as  there  is  sufficient  water  for 
at  all  stages  of  the  Ohio  Biver.  The  object  which  is  desired J>y 
at  whose  instance  this  item  was  inserted  in  the  river  and  harmc 
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!k  of  ei^tendiDg  the  existing  Blackwater  should  begin  at  Mor- 
and  oontinae  up  stream  to  Fairmont.  The  exact  location  of 
Ban  better  be  determined  after  an  appropriation  has  been  made 
ofaraiction. 

ibable  amount  of  commerce  to  be  benefited  by  this  improve- 
not  be  stated  with  accuracy,  but  the  fact  that  there  is  an  im- 
Itrade  on  the  Lower  Monongahela  Biver  (details  of  which  can 
my  annual  reports)  and  a  considerable  passenger  and  freight 
luEiifles  the  prediction  that  similar  commerce  will  develop  on 
r  Monongahela  Biver  when  similar  facilities  are  jriven.  The 
I  will  not  attain  large  dimensions  until  the  coal  fields  within 
he  lower  pools  are  exhausted,  but  when  that  time  comes  the 
laits  of  the  West  Fork  will  be  needed  by  the  consumers  of  the 
Misflissippi  valleys,  and  the  proposed  locks  and  dams  will 
only  route  to  market  that  can  be  used  with  profit. 
1  condude  by  stating  that  in  my  judgment  the  locality  is 
»f  improvement,''  but  that  no  "survey"  is  now  needed,  since 
ade  in  1875  is  considered  as  sufllcient. 
tpectfuUy ,  your  obedient  servant, 

Wu.  £.  Mebbill, 


IBF  OF  ENQINSEBS,  XJ.  S.  A. 


Lieut  OoL  of  Engineers. 


D  D  za. 

dinart  examination  of  cheat  river,  west  virginia. 

United  States  Engineer  Office, 

Cincinnati^  OhiOy  January  7, 1889. 

iij :  I  have  the  honor  to  submit  the  following  report  on  the 
y  examination  of  "  Cheat  Biver,  West  Virginia,"  as  required 
er  and  harbor  act  of  August  11, 1888. 

iiver  is  one  of  the  principal  tributaries  of  the  Monongahela 
ich  it  joins  at  Point  Marion,  1^  miles  north  of  the  southern 
of  the  State  of  Pennsylvania.  It  rises  in  Bandolph  County, 
1  the  eastern  slope  of  the  Cheat  MouDtain  (one  of  the  ranges  of 
leny),  and  is  remarkable  for  its  four  parallel  forks — Shaver's, 
urel,  and  Dry.  The  total  length  of  Cheat  Biver  is  about  110 
?hich  distance  the  upper  90  miles  has  a  gentle  slope  and  is 
[>ted  to  rafting,  while  the  lower  50  miles,  lying  below  the 
Uiwlesburg,  on  the  Baltimore  and  Ohio  Bailroad,  is  almost 
e.  In  this  distance  the  river  cuts  through  Laurel  Bidge,  and 
>ed  is  not  only  steep,  but  is  filled  with  huge  bowlders,  that 
a  from  the  sides  of  the  mountain.  For  details  of  the  condi- 
JBtirs  I  would  refer  to  the  annexed  report  of  Mr.  Charles  E. 
stant  engineer,  who  made  a  careful  examination  of  the  river 
towlesburg  and  its  junction  with  the  Monongahela  at  Point 

;he  whole  region  above  Bowlesbnrg  is  a  virgin  forest,  filled 
finest  white  oak,  spruce,  pine,  cherry,  and  other  valuable 
lat  are  now  going  to  waste  for  lack  of  facilities  for  transpor- 
aarkets*  In  the  valleys  of  the  Monongahela  and  the  Ohio 
growing  scarcity  of  good  white  oak  tor  coal  barges^  lock- 

^  b» 120 
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,  -  -'sm  Bipplt,  3i  njjlei  Iwlov  BowlMbnTs.    This  !■  «t  the  bnad  of  wbat  ia 

illMTMnoiTii,   nod  la  tfao  flnt  of  tbeNrloiia  obstrtiotlona;  aboiil  450onblo 

V^HftkobetniciiiiiiH  nljiinld  bsremovrd  at  this  point,  ftndsboal  240  cubic  yanla 

«.'  M  bowldets  Hboald  be  teben  from  tbe  sborca  witbto  the  lint  half-m[l« 

'  f'/ftar-Fim  Ehr,  4)  mllea  belo'w  Rowleabarg.    A  wide  bar,  ooveied  with 
t pK^Is  £tom  tilt  left  bank  Jnat  below  tbe  mooth  of  this  rao,  foraing  (lie 


JIJC018  ironi   lUf^  loih  uaqs  josb  ueiuw  Lue  iiiuuiu  vi  ^ulb  cud,  lunsiug  uui 

le  rii;bt.    TbL>  cliutuel  ia  mnob  obitroeted  by  bowlders,  TenderiDK  It  im> 

,  _Sgxtigt  in  bigh  wiiiEf.    A  crib-dike  from  tbe  left  bank,  oonatnicted  by  Inm* 

Ecbwe  A  tniiiblKsaiue  ebate  aerow  tbe  b^r  and  to  deflect  tbe  loga  into  the 


I,  baa  been  eotiiel^  WMhed  ftway. 

•Iwmnaved  at  tbi:< point,  370onbio  yards. 

JO  Biokorj'  Bear-Fell  Rnu  *nd  Bbaoty  Bud,  a  diataace  of  tbree-fonrthB  of  a 
^bnnd  many  Bcatte ring  bowlden,a]CgregatiDg9?Ilcabicyarde,  which  ahonld 

-,  ^  niltra,  wd  Bear  WaVaw  Bun  Air,  G  mllfla  below  Bowlesbon. 

t  diHlaiice  of  500  feet  at  the  flnt  named  bar  ia  very  rapid,  and  the 

, ^  ia  difficult  on  aceonnt  of  bowlder*  which  cover  tbe  bar  on  tbe  right 

jUf  obatruot  the  main  channel ;  the  narrow  cbnte  betwHen  Ihia  bar  and  the 
*t|  which  is  dry  at  low  water,  ia  alao  tronbleaome  in  drifting  atagea.    From 
nara  and  the  intervening  pool  it  fa  neceaaary  to  remove  altonl  810  cnbio 
_Mk  obatmctiotia, 

mciiig  at  n  poiot  500  fbet  below  Bear  Wallow  River  Bar  the  cnnent  la  Yuy 
K  About  a  qoartor  of  a  mile,  and  ie  mnob  obstmcted ;  abont  one-half  mile 
^Krther  bar  occurs,  where  the  river  le  very  narrow,  tbe  obannel,  on  the  left, 
■■Sm  over  M  £t!(-t  in  ividib,  with  a  chate  30  feet  wide  on  the  right.  From  these 
find  the  liar  bi>luw  ahont  1,470  cable  ysrda  of  rock  shonld  be  removed. 
JKB)  -Bon.  ;  loltm  lii'luw  Bnwleabnrg.  Near  the  month  of  this  ran  another 
ler  bar  extends  iii>ui]y  ibcroM  tbe  river,  and  for  a  distance  of  1,600  feet  the  onr- 
»  vrry  rapid  and  ih  uiiiclt  obstmoted  by  rocks. 
:katobon)inDve(l,  alionC  1,000  cnbio  yards. 

Nfis  Ami. 7i  below Rowleabnrg.  Bii  large bowldera  and  nnroeronsamalleroDM, 
■ptlng  abont  440  cubic  yarda,  shcnld  be  removed.  Abont  IBDcnbio  yards  should 
■•  taken  ont  to  destroy  a  pocket  near  the  foot  of  the  narrows,  8  milea  below 
■fcwrg. 

W  tlw  foot  of  the  narrows  to  Uorris  laland^  2^  miles,  the  river  ia  free  from  ob- 
tlanL  At  Trowbridge  Ferry,  one-fonrth  mile  below  the  foot  of  the  narrowa,  the 
lialNMlt350  fret  wide,  with  a  depth  of  6  feet  in  the  channel  at  low  water. 
pialtlMtm,  lOi  milea  below  Rowleaburg.  This  island  ia  abont  1,600  feet  long, 
palnehannel,  150  feet  wide,  being  on  the  ri);bt,  with  a  narrow  cbnte  on  the  left, 
■laoipal  diflBcnlty  ia  that,  dining  high  atagea,  the  loga  are  drawn  into  tbe  cbnte 
•in  atranded.  A  dam  about  200  I'uet  long  is  needed  to  cloae  thla  chute. 
wmft  Ripplt,  13}  milea  bflow  Kuwleeburg.  For  a  distance  of  600  feet  on  this 
ttb*  river  is  abont  135  feet  wide  aod  very  rapid ;  about  75  cubic  yards  of  alone 

tbe  removed  to  facilitute  tbe  paaaage  of  loga. 
I  Wa point  to  Albright's,  ij  milea,  thence  to  the  head  of  McKnlgbt'a  Island,  tf 
■  — ■"  *^ '0  the  month  of  Muddy  Creek,  one-half  mile,  the  channel  ia  clear 


[|»atl; 
tlnmlt 


dl  JWIt,  161  milea  below  Rowleeburg..  Tbeae  falls,  one-fonrth  mile  long,  are 
•  bead  of  the  "Rapids,"  which  are  abont  15  miles  m  length.  The  channel  is 
Ij  obatrnoted  by  large  bonlilera,  the  estimated  quantity  reqnlringremoval  being 
ll,(LO  cnbio  yards ;  IKiO  cubic  yards  should  also  betaken  from  the  channel  within 
mtmtgm  of  II  miles  below. 

Hf  JklZi,  I8{  milea  below  Sowlesburg.  Tbia  ia  the  most  danserons  place  in  the 
"^  ~  '  '      inefourth  of  a  mile  being  exceedingly  rapid,  and  tbe  channel 

Ced  by  large  pieces  of  detached  rook  and  immense  bowlders 
,  _  _  .et  above  the  water.    Abont  SliS  cnbio  yards  of  rock  should  be 

I  oat  «t  this  place. 

Urn  Iiimti,  9C4  milea  below  Rowleabnrg.  This  island  is  abont  1,300  feet  long,  and 
rend  with  bowlders  at  ila  upper  end,  whilo  a  narrow  cbnte  between  the  island 
be  left  bank  also  cansea  mnch  trouble ;  two  thonaand  loga  were  stranded  at  this 
dorlag  ihe  last  rise  in  tbe  river.  A  portion  of  tbe  obatruotions  have  already 
reataved  by  private  parties,  bnt  it  ia  atill  neceaaary  to  remove  abont  iSZO  onbio 
lof  atone,  which  ahonldbe  naed  in  closing  the  cbnte. 

;waen  Qreen  taland  and  a  point  3t  niilen  below,  the  river  ia  narrow,  and  the 
ral  of  I,7S0  onblo  yara  of  atone  ia  neceuary. 

rfar'a  Uaitcr  elhit«,  ^i\iinWiBX<i  MeMullen's  timber  c\ute,  27}  miles  below  Rowlca- 
" nthiM  two  chntea,  by  which  logs  are  ahot  down  from  the  monntain, 
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there  arc  three  very  rapid  places,  varyiofc  in  length  from  60  to  100  feet,  and  ohstioetad 
by  lar^e  bowldt-rs,  requiring  the  removal  of  600  cubic  yards  of  stone. 

iSacketVs  Harbor,  '27|  ni ilea  below  Ro wlesburg.  Six  large  bowlders  form  a  Tery  liiKi 
troublesome  pocket  at  this  place,  in  which  logs  have  at  times  remained  for  yean;  210 
cubic  yards  of  rock  should  be  removed. 

Between  Socket  I'm  Harbor  and  the  mouth  of  Sandy  Creek,  m  distance  of  If  Buki, 
about  ICO  cubic  yards  of  rock  should  be  removed  from  the  middle  of  the  stream. 

DeviVa  Den,  29}  miles  below  Rowlesbnrg.  Eight  large  bowlders  form  a  pocket  <t 
the  right  of  the  main  channel,  which  is  very  troublesome ;  205  cnbio  yards  of  itasi 
should  bo  removed.  From  this  place  to  the  mouth  of  Bull  Bun^  one-lialf  milsi  nd 
thence  to  Short  Ripple,  one-half  mile  further,  the  river  is  freo  of  obstmctiouB. 

Short  Jiipphj  30}  miles  below  Rowlesburg,  15  cubic  yards  of  rock  shonld  be  n- 
moved. 

Bee  Run  Ripple,  31f  miles  below  Rowlesburg,  60  cubic  yards  of  rock  shonld  be  i^ 
moved. 

Beaver  Hole,  33}  miles  below  Rowlesbnrg.  This  is  a  pool  at  the  foot  of  the  rapilfk 
about  1/200  feet  luii^  and  600  feet  wide,  in  which,  as  before  stated,  sooh  Icms  asm 
intended  for  the  markets  below  the  mouth  of  the  river  are  collected  and  made  npiBto 
rafts.  The  stage  of  water  at  this  place  at  the  time  of  examination  (November  20)  WM 
(H  feet ;  a  stage  of  8  feet  is  considered  available  for  rafting.  About  10  cnbio yardtof 
rock  should  be  removed  from  the  foot  of  the  pooL 

Laurel  Ulandy  Mi  miles  below  Rowlesburg.  This  island  is  abont  1,200  fbet  loi^ 
with  a  good  channel  on  the  lefc,  and  a  chute  about  30  feet  in  width  on  the  right  At 
obstruction  except  at  a  stage  above  15  feet. 

The  Whirlpool,  34^  miles  below  Rowlesburg.  Abont  30  cubic  yards  of  rock  shooU 
be  removed  at  the  foot. 

Granay  Island,  3(>f  miles  below  Rowlesburg.  A  few  large  bowlders  sbonld  be  i^ 
moved  just  above  the  island;  otherwise  no  obstruction  is  found,  there  being pl«ilj 
of  water  on  either  side  of  the  island. 

One-half  mile  below  the  head  of  Grassy  Island  several  lai^  bowldets  exteadim 
nearly  to  the  middle  of  the  stream  should  be  removed — 130  cubic  yw^s. 

Quarry  Run  Bar,  38^  miles  below  Rowlesburg,  15  cubic  yards  of  rock  shooUli 
taken  from  the  bar  on  the  right. 

From  this  place  to  Ley's  Mill  (one-half  mile), where  there  is  a  lai^  island  with  the 
channel  on  the  left,  and  thence  to  Forge  Island  (1  mile)  there  are  no  obstructions. 

Forge  Island,  :^  miles  below  Rowlesburg.  The  main  channel  is  on  the  left  of  the 
island,  the  chute  on  the  right  being  closed  by  a  mill-dam  at  the  foot.  The  islaod  is 
also  divided  by  a  middle  chute  which  is  never  used.  Messrs.  Unling  &,  Co.  hftve 
built  a  crib  fender,  abont  0  feet  high,  at  the  head,  to  keep  the  logs  off  of  the  island, 
and  to  force  them  into  the  channel  on  the  loft.  No  obstruction  except  at  a  stage  ex- 
ceeding 15  feet. 

Rood  Island,  40|  miles  below  Rowlesbnrg.  This  island  is  about  one-half  mile  loug 
with  a  channel '2r>U  feet  wide  on  the  right.  It  is  also  crossed  by  numerous  chut<«froDi 
right  to  left.  A  crib  fender  has  been  built  by  Messrs.  Huling  &  Co.  at  the  head  of 
this  isl;ind.     No  obstrnction  exce[)t  at  stages  exceeding  12  or  15  feet. 

From  Rood  Island  to  Stafford's  Eddy,  one  mile,  thence  to  Rubble  Island,  2\  miles,  and 
thence  to  the  mouth  of  the  river  at  Point  Marion,  49^  miles  below  Rowlesburg,  thpie 
are  no  Hcrious  obstructions.  The  bhoalest  point  between  Beaver  Hole  and  Point  Iftf- 
ion  is,  however,  tound  at  Broad  Ford,  just  above  Rubble  Island. 

A  large  pocket  boom  has  been  coustracted  by  Messrs.  Huling  &,  Co.  about  one- 
fourth  mile  above  Point  Marion,  for  storing  the  logs  iutended  for  their  mill,  which  if 
located  on  the  right  bank  of  the  Monouganola,  about  2^  miles  below  the  month  d 
the  Cheat.    From  175  to  2(K)  logs  per  day  are  sawed  into  lumber  at  this  mill. 

Messrs.  Dewing  &,  Sons  have  also  constructed  a  mill  of  about  the  same  capacity 
one-fourth  of  u  mile  below  Point  Marion,  but  have  not  operated  the  same  as  yet^  ov* 
ing  to  the  fact  that  they  have  been  unable  to  got  their  logs  down  the  Cheat  River. 

I  am  indebted  to  Messrs.  Huling  &  Co.,  Barker  Brothers,  John  A.  Clark,  Mr. 
Hostetter,  and  others  for  valuable  information  regarding  the  lumber  interests  on  tbe 
river. 
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06t  of  remoring  theae  obstractions  is  estimated  at  |1  per  cubic  yard,  $12,270. 
ctfully  submitted. 

Chas.  £.  Rees, 
AaHstamt  Engineer, 

.  Col.  W.  E.  MXHRILL, 

Corp§  of  Snffineer»f  U,  8.  A, 
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BilNART  EXAMINATION  OF  MUSKINGUM  RIVER  FROM  ZANESVILLE 

TO  DRESDEN.  OHIO. 


United  States  Engineer  Office,- 

.  Cincinnatiy  OhiOj  January  15,  1889. 

FEBAL :  I  have  the  honor  to  Bubmit  the  foUowiDg  report  on  the 
kingnm  Biver,  from  Zanesville  to  Dresden,"  as  ordered  in  the  river 
i^rbor  act  of  August  11«  1888. 

Mnskingam  is  the  largest  and  most  important  of  the  rivers  within 
nndaries  of  the  State  of  Ohio.  It  drains  the  larger  portion  of 
stern  half  of  the  State,  its  headwaters  extending  to  within  25 
of  Lake  Erie,  where  they  interlock  with  those  of  the  Cuyahoga, 
ver  proper  begins  at  Coshocton,  where  the  Tuscarawas  and  Wal- 
ig  rivers  unite,  and  it  flows  thence  past  the  towns  of  Dresden, 


-^  ._ 


_  1 


"^  * 


ST  :*T  rsn  csoT  get  csraxEBsa.  n  &  im. 


.  •!.•  _Ai:  X^TifCik.  b  rcfiii:  dusanee  of  19s  adles.  Its  chief  tribitni 
4^>  •-  -ui*  Ct-^-l  iK'fcgfcTrfmifcca  Gncftu  Sraas  CnA,  Uddag  Brwi 
X.Tiki.kiii  '->?-^  Ski:  C:r«t  M«i|r5  C^wk,  and  Wolf  CreeL  Th« 

^  •  ir:  1—  ;  tuj^  L^i'  -M  S^bTe  of  Ohio  improved  the  nanpltatf 
iir  X i:-.i.:i.ri.ii  I;  iii^io^  ejertoi  dams  and  tvdve locks, tkoitai^, 
i:^  k  \»:  -ji  :iJI.^  li^^xASiiox:  &;:  &1]  faaiE?»  fiti«  the  Ohio  BiTW  it  IM 
it-—*-  u»r:.vT  c  I^Tr^Jto.  v-bnt*  a  jimctioii  vasmidewitfattoW 
::....  V :.,.!  rri;f  triH  rrrismonth.  on  ihe  Ohio  BItct,  to  Iito  Mi 
t:  :  ri.i.iii  ri*T  sTia»i&ru  fdse  €«f  iht  IoAb  vas  180  fiect  in  hiil 
>-v:-i  i.Cjjv  :zi:..i;?  fca^i  5<s  ie«  in  width;  bat  unfiirtwiifcJy S* 
y ..  ._  i.:  f'-ns*  *-refci-  liir  rp^ier  ooeof  the  serieo,  wi»  only  HIM 
•  1 J  .  Zil  Ji  :t^:  v-.'i?*.  ki?i  vaa^  :iin$  too  small  to  pass  the  atoiBh* 
-.Li.',  -..t-  r*Tt*i  :!-  r.-*-*  rtej.-v  ZM>«TlUe.  BesideA  this  defect  iiiijj 
:j't  •:  i  V  k*  ^•ri.:*^!  *:•  tkz  ii\^c*Tt  iLe  bead  of  Pool  10,  ihitboiUedi 
:•- ■  :  -I  .•:v  vite:.     aT^*-  cvr^sbisadon  of  these  twocMM^"* 

::•:  •: »  -  _  -It  isr-  Ki*d  vb«i  The  dam  gaire  way  the  State fcWi 
?^-.     :    .  lz  Lz  r*::v.-il  7  ik:u=M2->i?ed  the  river  above  ZanesvOle* 

1.   ?-•   v:;t   -.i-r   Xz^k_iir::ni   River  passed  into  the  handset' 
V:  :-.'L  ^iTc^  :j:t  rr>.  it-i.:*  ai>i:i:  this  pan  of  the  river  haveiBI 

-   :f  >'i:  £»-iTer  :o  Dne^en.  bat  they  wish  a  new  \ 

r~-*  :"i:.^:;TT  ^  tbr  c-Uier  Icicts  on  the  river,  and  loc 

•   t:  virrr  ::  v.::  ilways  1^  acice^ble  daring  low  water. 

,'  .:  .-.^r::".  >-:'cT  ^-.i  exasiinanon  of  the  river  below  tb 

xf    1  :iVT  N:>::tc  «  zrrw  site  ax  EHifs,  where  the  Cincinnat 

?■::.> i    ^-i-T^  Vi_  -T  r^:":r.\id  crvisses  the  river,  and  the  aocompa 

.  .  r : .  -  > :  :i  T :  :•: -il:  r^  kzizL^lif:  of  ibe  proposed  lock.    The  refei 

:  ".:  -i.TT  :lr  lr:.:i:  of  ibe  bed  above  mean  ocean  level 

>  ._-  ::•-   ::t  rT-:±.r  :'r.a:  the  oailet  of  the  new  lock  will  ] 

:.-.'.         :  '  i-t:  ::_  1.  ~  "s^^trr.    Tbe  orest  of  the  dam  has  been 

.:  -  .. .    -i  *-  r\:"i:  .o  :.   ci^e  ■"»;  r'fv-r  on  :htr  lower  miter-sill  of  tl 

r..;  •.:•.:.. ;*r  .lU.;:::.:  ::   o/uixerce  lo  be  develope*!  by  ext 
:..=  -X  -:.:  ^  s  .v/s-^.itc:  :.■•  Drf>drn  can  not  l»e  preilicteil   witl 
:.....  ..>  :_r  ..v.i.Tiv-.  >  ::   :r.i::sp.^r:a:!on  have  greaily  cbanirec 

:. ;  ■•  n:  '.  •"x  .i: ..:  ii.it^  ^eii:  or.T  of  nse,  bat  the  annexed  rej 
'  .t ;.:.  L*i:.>:: ,:  R.  IV .wr..  C-.ti^s  of  £n«:ineers«  shows  that  there 
\irj:>:  V".:>:utss  v^v.  :*:::>  sk^^v.ou  of  the  river  in  1S60,  the  latest  y 
vk  :.:*:.  stoT.s:  o>  .ire  uo^v  .»::.i:2:'»b'e.  It  is  reasonable  to  snppo^ 
:'.o  ^i-.tr/.*.  vitvr.opnie: :  o:  eo:::mi-roe  since  that  date  will  at 
rt>:.^:e  :.>  :V.o  river  the  ir,i:i>]vr:dtiou  of  heavy  freights  that 
lv:>rv :  t:  :>  i:o:  in:prx>.ib'e  ;ha;  the  revised  commerce  will  ei 
CxtM  ::>  iorn:er  oiJ^uiiade. 

The  osiiiuAied  cos:  of  a  new  lock  and  dam  at  the  site  sele< 

The  Kvality  is  worthy  of  improvement.    No  farther  survey 
essary,  as  all  the  lacrs  in  the  case  have  been  determined. 

Accompanying  this  report  is  that  of  Lient.  L.  H,  Beach,  Co 
Kngiueers«  and  also  a  map  of  the  proposed  site  of  the  new  loc 
dam. 
Respeotfully  snbmitted. 

W.  E.  Mebbell, 
Lieut  CoL  of  Engm 

The  Chief  of  ENGiKSEBSy  XT.  S.  A. 


>ENDIZ  DD— REPOBT  OF  LIEUT.   COL.  IfEBRILL.     1911 

BET  OV  UXUTBNANT  ULMSINO  H.  BKACH,  00BF8  OV  XNOHnCBBS. 

UhITED  8TATX8  Enginkkr  Ofiics, 

ZametvUle,  Ohio,  Jannarff  9, 1889. 

» to  sobmit  the  fdllowingreport  upon  the  preliminary  examination  of  the 
liver  from  Zanesyille  to  jDreeden,  diieoteo  by  the  river  and  harbor  aot  of 
18: 

1  of  the  river,  14  miles  in  length,  was  the  part  of  the  Moakingnm  first 
I  slack  water  navigation.  The  dam  at  Symms^  Creek  was  loeated  some 
the  point  reached  by  the  backwater  of  the  Zanesville  dam,  afterwards 
r  known  as  No.  10;  the  effect  of  this  location  was  to  intermpt  naviga- 
ater,  and  as  the  lock  was  only  23  feet  by  120  feet,  while  all  locks  below 
ed  to  be  36  feet  by  180  feet,  boats  too  small  to  be  profitable  npon  the 
er  had  to  be  employed  npon  this  portion,  and  even  they  were  stopped  in 
and  in  summer  by  sand-bars.  Under  these  unfavorable  conditions,  with 
IS  on  other  parts  of  the  river,  traffic  by  steamers  did  not  long  survive 
»f  the  Dresden  extension  of  the  Cincinnati  and  Muskingum  Vauev  Rail- 
The  State  of  Ohio  made  no  effort  to  place  this  portion  of  the  Mnskin- 
aality  with  therest^and  as  the  demands  upon  moneys  appropriated 
i;eut  for  other  locks  and  dams  having  a  lareer  business,  the  works  at 
:  were  allowed  to  fall  into  the  state  of  ruin  in  which  they  now  are,  the 
Imost  entirely  disappeared  and  the  lock  being  unserviceable.  A  low 
vided  with  draw,  built  in  1878  by  the  city  of  ZancsviUe  at  Fifth  street, 
tst  from  the  State,  effectually  closed  the  upper  river  to  steam-boats,  and 
e  has  been  by  means  of  flats  poled  by  hand. 

Einal  is  connected  with  the  Muskingum  at  Dresden  by  a  canal  about  3 
own  as  the  Dresden  Cut-off.  The  canal  and  cnt-off,  as  well  as  the  Mus- 
f  Zanesville,  are  in  navigable  condition,  which  mi^es  the  portion  be- 
ille  and  Dresden  the  misuns  link  of  a  water-way  from  Lake  fSrie  to  the 
The  opening  of  the  rich  coal  fields  along  the  Muskingum  has  called  at- 
8  water-way  as  a  means  of  placing  coal  cheaply  on  the  markets  of  the 
id  has  created  a  strong  desire  to  have  the  water-way  complete.  The 
in  the  opposite  direction  is  estimated  to  be  of  hardly  less  amount  and 
I  addition  to  these  two  great  staples,  the  general  traffic,  it  is  believed, 
ent  to  more  than  repay  the  cost. 

e  improvement  in  question  would  involve  the  building  of  a  lock  and  dam 
above  Zanesville  at  the  locality  shown  by  the  accompanying  map.  The 
e  of  the  same  size  as  the  others  on  the  river,  so  that  a  fleet  of  barges  or 
lid  bo  t^kcn  the  entire  length  of  the  river  by  one  steamer.  The  most 
I  for  the  lock  and  dam  is  just  below  the  Cincinnati  and  Muskingum 
ad  Bridge,  crossing  the  river  about  9  miles  above  Zanesville,  a  map  of 
Y  accompaDios  this  report. 
:ed  cost  of  the  improvement  is  as  follows : 

$85,000 

36,000 

8,000 

abutment 8,&00 

I  house 1,500 

139,000 

Tcial  statistics  of  this  part  of  the  river  are  not  easily  procurable  for  the 
lately  preceding  the  abandoDment  of  its  navigation ;  for  in  1861  the 
mprovemeut  was  leased  to  a  company  whoso  books  are  not  accessible, 
eir  charge  the  works  deteriorated  to  such  an  extent  that  during  the  lat- 
e  time  covered  by  their  lease  and  after  its  expiration  navigation  of  this 
'er  was  attended  with  so  many  difficulties  and  was  so  frequently  inter- 
(usiness  was  forced  into  other  channels.  The  amount  of  local  carrying 
t;he  four  years  preceding  the  time  when  the  lessees  took  the  river  is  partly 


ndise nnmber. 

pounds. 

do... 

do  .. 

feet. 

pounds. 

do... 


1860. 


2,603 


487,754 

2,037,550 

1, 079. 443 

65,920 

7,851,749 


1850. 


7,183 
1,102,500 

561,470 
2,400,100 
1,270,807 

113,637 
4,808,703 


1858. 


11,662 


48,154 

751,860 

751,217 

804,175 

6, 104, 125 


1857. 


19,681 


\ 


816,820 
116.  S45 
861,013 
477.018 
2,248.205 


•  I 

I 


1912 


KVGXNEBS8| 


:ri 


These  figares  represeDt  merelj  tlie  ftmoimt  of  InuineM  apon  which  the  eolleetvi 
Dreeden  levied  tolle,  and  as  through  ihipmeDta  or  those  whose  toll  was  ^d  itZiBi 
▼ilie  would  Dot  be  reported  by  him,  it  is  eyident  that'  the  amoonts  aboTe  gifcas 
be  fairly  considered  as  representing  less  than  half  the  actual  oommeroe  pswngvi 
this  part  of  the  river. 

Owing  to  the  development  whieh  has  taken  place  of  late  years  in  the  eosl,  di 
and  sand  interests  of  this  section,  it  is  beUeved  that  the  bosiiieas  done  over  thii  dhI 
the  river  would  be  many  times  what  it  was  befbre,  and  of  %  magnitade  eafimot 
make  the  improvement  a  matter  of  great  importanoe. 
Very  respectfully. 


Lient.  Col.  W.  £.  Mkrbill, 

Corp9  of  Englmitn, 


liAHsnro  H.  Bba< 
I%m  Limit.  ^ 


fKnfkmn 
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APPENDIX  £  E. 


iPROVEMEKT  OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CABS 
OF  THE  LOUISVILLE  AND  POfiTLAND  CANAL— IMPEOVEMENT  OF  WA- 
BASH RIVEB,  INDIANA  AND  ILLINOIS,  AND  OF  WHITE  RIYEB,  IN- 
DIANA.    - 


\MPOBT  OF  MAJOR  AMOS  STICENET,  CORPS  OF  BNGINXRR8,  OFFICBR 
IN  CBAROB,  FOR  THB  FISCAL  YEAR  BNDING  JUNB  30,  1880,  WITH 
OTHER  D0CUMBNT8  RBLATINQ  TO  THB  WOBKS. 


mPBOTSMBNTS. 


Falls  of  the  Ohio,  Ixrakrille,  Ken- 

tnoky. 
iDdiana  Chute.  FaUsof  the  Ohio  River. 
Operating  and  oare  of  the  LooiaYiUe 

and  Portland  Canal. 


4.  Wabash  Riyer,  Indiana  and  HUnds. 
6.  White  RiTer,  Indiana. 


United  States  Engineer  Office^ 

LauisvUle,  Ky.,  July  9, 1880. 

General  :  I  have  the  honor  to  transmit  herewith  the  annnal  reports 

On  the  works  nnder  my  charge  for  the  fiscal  year  ending  June  30, 1889. 

•  •  •  •  •  •  •  ^ 

Very  respectfully,  yonr  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
The  Ohief  OF  Enoineers,  U.  8.  A. 


E  B  I. 

[MFROVEMENT  OF  THE  FALLS  OF  THE  OHIO  RIVER  AT  LOUISVILLE, 

KENTUCKY. 

This  work  is  carried  on  under  two  divisions — the  enlargement  of  the 
ipper  portion  of  the  Louisville  and  Portland  Canal  and  the  enlarging 
>f  canal  basin. 

SNLAROEKENT  OF  THE  UPPER  PORTION  OF  LOUISVILLE  AND  PORT- 
LAND CANAL. 

This  work  was  prosecuted  during  the  year  under  three  contracts,  but 
he  progress  lias  been  so  slow  that  a  change  of  method  has  been  deter* 
nined  upon.    The  stage  of  the  river  has  been  unfavorable  for  the  work. 


I 


'Atr    WON.     IV 

T^ac^c..  It-  WT  i'i'iiir  ul    ii   i  .*?!; 
Bo^  ai'  -ooL  uf  tin-  riTtr  iMlir  sniSi;-! 

«z-A  .^  ztf:  »(>i'k  ill*-  ajiwiiun. 
r.^  iZii.~<:.&  "vil:  iif  itthnL  win.  m 
?'>r'iK»»  '-fjit-  '.''  wiiiti,  lUfM  imity 


Jfi'wj  *Tc:rwimi 
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KSPOBT  OF  MB.  ORANYILLB  W.  8HAW,  A6RI6TANT  KKOINBXB. 

United  States  Enginsbb  Omox, 

LouiiviUe,  Ky,,  June  30, 1889. 

:  I  hmve  the  honor  to  sabmit  the  folio  wing  report  of  operatioDS  on  tiiftt  por- 

iproyinff  Falls  of  the  Ohio  River  at  LonisviUey  Ky.,  which  is  indnded  in  the 

lent  of  the  Looisville  and  Portland  Canal: 

Bsent  project  is  the  enlargement  of  the  LoaisYiUe  and  Portland  Canal  from 

boat  400  feet  below  the  railroad  bridge  to  its  head^which  is  being  ezecnted 

mnce  with  the  plans  recommended  by  Lieut.  Col.  William  £.  Merrill,  Corps 

een,  in  his  annual  report  for  1883,  with  some  modifications  suggested  in  sub- 

wports. 

»rk  embraces  the  excavation  and  removal  of  earth,  loose  and  solid  rock ;  the 

of  the  old  river  wall,  and  the  building  of  a  new  canal  wall  along  the  north 

e  proposed  enlargement  from  a  point  about  opposite  Tenth  street  west ;  the 

9f  the  present  canal  wall  and  guiding-dike,  and  of  that  portion  of  the  oross- 

bh  of  tue  middle  cbute;  the  construction  of  a  dam  on  the  west  and  north 

the  enlargement  above  Tenth  street,  and  the  construction  of  a  wall  and  stone 

etment  on  the  south  side  of  the  canal,  from  the  upper  gnard-gates  to  the 

basin,  near  the  railroad  bridge. 

>rk  has  heretofore  been  carried  on  under  four  contracts,  as  follows: 

^orge  W.  Lewis,  for  excavation  and  removal  of  old  river  wall  on  the  lower 

srith  John  Molloy,  for  excavation  and  removal  of  old  river  wall  on  the  middle 

with  Gleason^&  Gosnell,  for  solid  rock  excavation  on  the  upper  section,  and 

Salem  Stone  Imd  Lime  Company,  for  constructing  part  of  the  new  canal  wall. 

atract  with  George  W.  Lewis  was  executed  July  1,  1885,  and  the  work  com- 

»vember  24,  1886. 

itract  with  John  Molioy  was  executed  on  the  same  date,  the  work  to  bo 

d  bv  December  31, 1886. 

fipfemental  contracts  were  subsequently  made,  extending  the  time  for  com- 
e  work  to  December  31,.  1887,  and  December  31,  188*»,  respectively.    The 
having  been  completed  at  the  expiration  of  the  latter  date,  the  officer  in 
as  authorized  to  purchase  a  plant  and  finish  it  by  hired  labor, 
itract  with  Oleason  &  Gosneil  was  executed  August  4, 1885,  with  the  pro- 
»t  the  work  was  to  be  completed  by  December  31,  1886.    Two  extensions  of 
completion  were  subsequently  made,  the  last  one  terminating  December  31, 
le  work  not  having  been  completed  at  the  expiration  of  the  latter  date,  the 
charge  was  authorized  to  purchase  a  plant  and  to  finish  it  by  hired  labor, 
itract  with  the  Salem  Stone  and  Lime  Company  for  the  construction  of  part 
w  canal  wall  was  executed  January  15,  18^.    The  time  for  completing  the 
s  first  extended  to  October  31,  1888,  and  afterward  to  October  31, 1889.    The 
ler  this  contract  will  probably  be  completed  in  August,  18^. 
»rk  under  these  contracts  during  the  fiscal  year  18^9  was  as  follows : 
middle  section,  John  Molioy  contractor,  work  was  begun  Jnne  26  and  sus- 
Fuly  13 ;  resumed  July  23  and  suspended  August  22 ;  resumed  October  1  and 
d  October  22.    The  contract  expired  December  31,  1888. 
I  upper  section,  Gleason  &.  Gosnell  contractors,  work  was  begun  June  26 
»enued  July  11;  resumed  July  30  and  suspended  August  22.    The  contract 
)ecember  31,  1888. 

I  new  canal  wall,  the  Salem  Stone  and  Lime  Company  contractors,  work 
n  August  1  and  suspended  Octobe  24,  188^.  During  the  high  stage  of  the 
I  contractors  were  engaged  in  putting  in  dowels  in  the  coping  course,  from 
M  to  December  1,  1888.  Work  was  resumed  April  22  and  discontinued  on 
>f  hijgh  water  on  June  7,  1889. 

lowing  tables  show  the  original  estimates,  the  amount  of  work  completed, 
amount  done  during  the  fiscal  year  ending  June  30,  1889,  under  the  above 


ipproximate  estimate  of  maieriaU  to  he  excavated  and  removed,  and  amount  of 

masonry  in  new  canal  wall. 


MsteriAls. 


Tstion 

sicAVstion. 
ezcavation 
nnoT«d.... 
wbU 


Salem  Stono 
and  Lime 
Company. 


Oubie  yards. 


9,000 


Upper  »ec- 

tioD  (Gleason 

Sc  Qosnell). 


Cubic  yards. 


110,000 


Middle  neo- 

tion  (John 

Holloy). 


Cubic  yards, 

H461 

46,449 

1,600 

4,153 


Lower  sec- 
tion (Oeorce 
W.  Lewis). 


Cubic  yards. 

103. 8M 

37,402 

600 

0^413 


1 


CW^|«rdl      f* 

■ 

II  S<> (till 111 Iwr,  ISriH,  RRUDed  a  broab  bImdi  146 
ih  Riili'iif  IlKM'dtial  eMt  uf  Ibr  cmtf-d^m. 
■I  4  .-•Ml  iif  |:»4N.1W  ftir  iiiutcrial  BDd  labor. 
■  .<i  i>,'(>il>i>v  It  Mirvry  naa  mailc  aDd  rrotf-t 
.'*i>il  twlwivli  lliu  (itil  ffiianl-lock  urar  Tri 
,Hi    lliiiioi'iirh  Nlrmit,  for  tbe  parptnv  of  «si 

.i>,<it|  ti<>i«(<*>n  iIkhmi  puinta- 
.  I  i.>  )>iiivhaM>  ]>liiutnn<l  perform  tbr  balii 
..a. .-,  ,M  thr  'ii|>|M<r  (■ml of  tbp Lonisrille  ani 
>  «M'  >.v'.i  )iiiivliiiiml  4  nteel  boilers  and  6: 
.     N.<  s-i    I'lmiiii^  rt'iitrifugal  pnmp,  aud  li. 

;<  >...<^u  tliiils,  t)i>iluiTi])-aftrsaitdcoapIincs 
.-  K  4.^ '.IV II  It'll  I  liuH  Iitou  made  with  J.  a. 
..i..v^<  .'<i.>tialal1ori(  U  loMlad  in  can. 
•  .^....s-^t.i  .rihiiiid  itUtfonn  waabeKnOjOD 
.~A  •'  •"'•  Iv^trt-.  A  ntukll  forceof  men  * 
.   .,'■  >>   ,«J  <  >.<  tioTlh  Kiilp  of  tho  Ruiding-dik 

.    .      v\w  .   t,\iLa,;<>i>»«n  thecaoal.    Tbe 
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he  -  ^^*liiif;  Irom  thsnew  locks  to  the  baaJD  abore,  ooTeriii£ftdlBtuiaeof  SOOfeet 
1t«  ^u^l, ,),»  prtwnt  width  of  which  la  but  90  feel. 

"^    ^^^Qtiaciora,  MeMn.  Gleaaoo  &  QooRell,  nnder  ooDtraot  dated  Jftnaary  13, 
^^^  niKmsjoiis  ibento,  have,  for  the  fiaoal  year  ending  Jnne  30,  IBM),  ezoaTated 
^_«a  fcUowB : 

-Oeutb Dubio  yards..  7,688 

i  *^hi]  quantity  oi  material  exoaTated  under  the  above  oootract  np  to  the  oloaa 
^"■•e*!  fear  euiliug  Jane 30,  18d0,  iaaa follows: 

hoo  earth —  .— oubjo  yarda..  116,477 

Mou  rock do 3,575 

was  cicuvated  after  October  22,  18S&.    The  earth  excavated  waa  nwd 

_  *  UegroQDds  abaat  the  locka. 

b^l^ttmded  time  fi>r  the  oompIeticD  of  this  contract  having  expired  December  1, 

tf*  «imdotetiuii}<'<l  to  grant  no  farther  extenaion.    The  wurk  of  excavation  wiJl 

^^tidaed,  but  dire('tl7  by  the  United  StBteaOoveininentby  d,i;r'B  labor.    Theneo* 

f.ptuit  hasbveu  iiroonred,  placed  iu  position,  audwillbeieady  to  operate  wben- 

^M  Mage  of  niitiT  in  the  river  penoitii  of  the  paniping  ont  of  the  pit.      Plant 

Uef  1  40  hor»t^-pdwer  steam-boiler,  1  Bluhe  Ht«am-pamp  (10  inch  dlBcbarKe),  3 

^Heam-drtllH.  S  Uaplex  hoisting -eng in ea  (with  boilers  for  operating  thoinclinea), 

^Up-cant  for  removal  of  material  from  the  pit.    In  connection  with  the  above  will 

WaboDt  ^,80U  t'ei't  of  tracks,  with  the  neoeaaaiy  frogs,  switches,  and  tnrDOnts. 
kehouling-engJncAare  of  the  Lidgerwood  pattern,  duplex,  with  ateam-cyllDdera 
VtO  iochee,  mounted  on  caat-inm  frame,  with  tubaJar  boiler  3  feet  3  inches  fn 
met,  shell  7  feel  long,  and  containing  90  tnbes  1}  inohea  diameter  and  4  feet  8 
.  Mlintg,  winding  droms  10  inches  diameter  geared  from  driving-shaft.  The  ea- 
Inaie  placed  on  a»ln>ogly  framed  oak  trestle,  high  enough  to  allow  the  cars  topaaa 
Bctlv  andemeatlj,  as  they  are  raised  from,  or  lowered  to,  the  pit  over  the  tracks 
'ie  incline. 

UCPBOVINQ  FALLS  OF  THK  OHIO  RIVXB. 

Jtet-bvatt  an^imallboatt. — The  covered  barge  naed  In  oonnection  with 
ui  baa  bad  aew  roof  placed  ou  honee  and  has  Deen  repainted. 
(oaJ.— A  now  hnll  was  bnilt  and  the  ofSce  removed  from  old  hall  and  placed 


Ouo  Hal-boat  wub  pliiced  in  drv-dock  and  extensive  repairs  made.  Owing  lo  a  rise 
in  liiu  rivet  Ibc  duck  was  flooded  Jane  :l.  Work  was  resumed  Jnne  14,  bat  tbo  dock 
WHS  flooded  the  »ec(ruil  time  by  a  sudden  rise  in  the  river  June  17,  and  work  stopped. 
A  &w  (luya  would  9iilll>«  to  put  this  boat  in  condition  to  remove  from  the  dock. 
Smail  bvalt. — TbruK  of  the  email  boats  have  been  thoroughly  overhauled  and  le- 
'1nt«d,  and  some  woikdone  on  another. 

Very  lespectfully,  your  obedient  sorvaat, 

K.  R.  Jokes, 
Jaritlaitt  Engtnmr. 
Mid.  Aiioa  SncsKKY, 

Ctrpt  «fEmgiueer»,  V.  8.  A. 


EE  3. 

'  UFBOT&MENT  OF  THE  INDIANA  CHUTE,'  FALLS  OF  THE  OHIO  SIVEB. 

It  bu  been  impracticable  to  do  any  work  on  this  improvement  during 

the  pMt  year  on  accoont  of  tbe  stage  of  tbe  river.    The  locatioa  of  tbe' 

VOTE  1b  in  tbe  main  channel  on  that  part  of  the  falls  where  the  cairent 

i*  tba  swinest,  and  it  is  only  at  a  low  stage  that  aoy  work  can  be  done. 

A  pnge4St  for  making  this  channel  available  at  a  lower  stage  has  been 

■ntHnitted,  and  a  Boanl  of  oCBcers  of  tbe  Corps  of  Engineers  was  as- 

.  sembled  to  consider  it.    The  pngect,  if  snccessfally  carried  oat,  woald 

■  i^enodfc  of  tbe  passage  of  nearly,  if  not  qaite,  all  of  the  coal-Ueets  which 

Wnr  pasB  tbls  point  throagb  tbe  canal,  and  wonld  relieve  the  Lonisville 

-  nd  ForUand  Oan^  to  snch  an  extent  that  its  capacity  wonld  suffice  for 

-ill  pnrpons  for  many  years  to  come. 
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^?^  X>»o«niti«r,  1888,  the  river  irsa  g«nged  at  a  point  near  tlie  pnmping-bonse  of  tho 
*<t«iaMlle  Wat«T  Company,  for  ths  parpow  ol  asoertaJDluK  the  discharge  at  a  stage 
^^   F^e-t  on  tho  npper  canal  gauge. 

*■%  Oatober,  lorl8,  an  acoamntatiou  of  heavy  dtilt  fonned  above  the  croaa-dam,  at 
'^  'Bliatiui^Dt  oil  the  Roath  eide  of  the  middle  ohnta  and  at  a  point  aboat  halfway 
~ ''^veen  the  middle  chnteand  gnidingdike  A  force  of  men  was  employed  to  remove 
'  ^^  <3rift.  as  ita  iveight  was  endaageriDg  the  dam. 

^Kk  the  latter  part  of  September,  IBdH,  it  was  foand  that  about  60  feet  of  the  croas- 
7^*'.  jnst  north  i)f  the  canal,  bad  been  carried  ana;.  In  October  a  crib  aroand  the 
[■*^**iuB  wft9  began  bntwork  was  diecontiDaedon  account  of  arise  In  the  rivet.  On 
tzt^  ^<  Idad,  another  attempt  wusmade  to  clofte  the  gap,  but  a  snddenriMia  the  river 

^S*a  ibu  -work  on  May  30. 
.  A,*  ^^  fallH  and  oanal  gangee  have  heen  read  and  leoorded,  and  a  new  beooh  estab- 
ir  tbu  |inmpiDg-honte  of  the  New  Albany  Water-works,  with  a  view  to  plac- 
J^  puriuuiiunt  gange  at  that  point. 
***»  umuuDt  i^j^penoed  on  this  work  during  the  fiscal  year  ending  June  30,  1888, 

V«iy  reHpiAtfhlly,  yonr  obedient  Mrrant, 

Obanvillb  W.  Shav, 

AititUmt  Bnginter. 


fJ^*'*!" 
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Opeorircr. 


DtWMidtne   I  Asoaiikl 


.Vu.    '    Tont.     .V«.    r« 
1.793    537.M>T»  aiP 

TW     231. 0»5     frj    !».fl 

1.-J96   40&6I9  rs  ita 

1.793  ,  991,974  ,(67  »& 

1.5U     «3.237l».3;3* 

633    3iO,0$l    W.  S.B 


:?v,liy  j^v^  Pt.'>KTLAND  CASAL 


:  x^mpieree  duriug  the  yen 
-■  '^j-^  closeil  forty- two  dayso 
^;   \  :  ■'•    '.  '••;  -.•:.-  :.i •>  ;z  .Kwuur  of  the  sinkingof 

•  .  ^       •    -   •  i        ^^  K  :^    : :  :^:     -""Alls.     No  other  accideiil 

-       :  •    »:•  V  •       -:s  -: .-  T.   .'iirTr  zi-^  orc^niziitioii  of  tbe  fon 

^>  .-.:.:.•.:.*:•  •:>  :  :«r  :  a-  t  Js>  a:^  proved  by  the  Chi 

,:  .  :•  -^  .-N  -  -  ■  •      :   v : :.  ir  :  ':a>  :»rr-  oarried  into  effm. 

-;      -  •     -.:•.     -•:     ...^r   ■:>  v!"   >.::>rr:n:endent,  assistii 

:.:-..•.'      .-,    ...  1  :r  ::..  rriT.^^r.     I'r.ro^-rr.uing  lU'thecanj 

->^  .r-        .•        :r-c    >  >  ;.v.r.^:fv:  :>:z:  .i!I  other  work,  ami 

:_;>.:•     >    ..     f  ^   :.  .<:•  .  Vx  '-i^i^r  and  a  tlepnty  Ich- 

^. '      >:.  -■    :::;..::  ...    -*    :i  >  .:;c^  .r.  :i:e  o2ioe  of  the  offift 

-**•  ■»- -  ■'    '   :v    >  : '.w-e.:   irirr  :he  >:iiH?rvision  of  a 


.v*^?.  •*:  41 


:i-vy:-^v>Y  ;y  5: .  rr?  a?  ths  locks. 

-  ->  •' jTi.  u'j  ".-. :  t-. .  .c:.:r.i^:  "»".:h  P.  H.  Sweeney,  has  progress?) 
v-rv  >:.  v.y.  .i-i  :  *.i^  :.v.: .:  ;  :v^ss,jry  :o  exrecd  :he  time  to  Julv 30 
I»'J.     T::e  5:oi\:>  Ac-.-^  y:\':vi:\\:  :>r  ::.e  rt  vriisea:  by  hired  labor,'  am 


APPENDIX  EE — REPOET  OF  MA  JOB  STICKNEY.     1921 

9  4,000  aqnaro  yards  of  revetment  contracted  for  3,139  square  yards 

bMD  laid,  leaving  861  square  yanls  yet  to  be  laid, 
is  desirable  to  carry  the  revetment  around  the  point  at  the  end 
M  river  bank,  lower  entrance  of  the  locks,  as  this  bank  was  left 
t  miftnished  and  ragged  condition,  and  exposed  the  lower  engine- 
o  to  iDJury  from  drift  during  high  water.  The  bank  has  been 
s   oat  and  should  be  revetted,  both  for  protection  and  to  give  a 


ATAIION    OF    CHANNEL    AT    LOWER    ENTRANOB    OF    OANAL    AND 

DRESSINGS  OANAL  WALL. 

w  drilling-scow  has  been  built  for  this  work.    It  is  fitted  with  a  boiler, 

ipjuid  two  5-inch  IngersoU  steam-drills,  mounted  on  movable  trucks, 

1  an  of  the  necessary  appliances. 

To  work  of  excavation  has  as  yet  been  done,  as  the  water  in  the 

IT  and  canal  has  been  too  high  to  work  economically.   It  is  expected 

^tiie  work  will  commence  during  the  coming  month. 

he  amount  to  be  excavated  Jn  the  channel  below  the  locks  is  2,400 

bjjrards.    The  original  estimate  of  cost  was  $19,200.    The  drilling- 

r  has  cost  about  $3,700,  leaving  $15,600  to  be  provided  in  the  allot- 

r^  for  the  coming  year. 

DRBBOINO. 

aring  the  year  two  dredges  with  steamboat  tender  have  been  more 
B68  employed  in  removing  the  mud  deposited  in  the  canal  and  at 
entrances.  Eighty-two  thousand  cubic  yards  were  removed,  and 
"6  have  been  no  detentions  on  this  account. 

DRT-DOOK. 

he  dry  dock  is  in  good  condition,  and  has  been  used  for  the  repair 
he  vessels  employed  on  the  canal,  and  by  outside  parties,  when  not 
led  for  Government  work ;  twelve  boats,  besides  Government  vessels, 
log  been  repaired  there,  occupying  the  dock  for  sixty-two  days. 
wo  of  the  bridges  over  the  canal  have  been  retloored. 
he  shops  and  other  buildings,  boats,  and  scows  have  received  more 
es8  repairs. 

lie  middle  gates  of  the  new  locks  have  needed  considerable  repair, 
.  have  shown  such  signs  of  decay  that  it  is  deemed  necessary  to 
[d  new  ones  this  year.  The  guard  gates  of  both  new  and  old  locks 
tinne  to  hold  out,  but  it  is  considered  necessary  to  make  provision 
Oieir  removal  in  case  they  should  develop  any  dangerous  weakness. 
he  old  dredge  has  been  extensively  repaired,  and  it  is  now  in  very 
d  condition,  and  will,  it  is  believed,  last  for  several  years  longer. 
Fotliiog  has  been  done  with  regard  to  building  the  new  mndscows, 
a  extending  the  city  water-pipes  to  the  locks,  on  account  of  the  utter 
lire  of  the  contractors  who  were  engaged  in  enlarging  the  canal  basin 
ftnishing  their  work,  and  thus  preventing  the  occupation  of  the 
nnd. 

his  enlargement  work  will  now  be  done  by  hired  labor  and  it  is  hoped 
be  finished  during  the  coming  season. 

be  coal  used  upon  the  canal  during  the  past  year  was  furnished  by 
itin  H.  Dugan.    The  same  party  was  the  successful  bidder  in  the 
sue  89 121 
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OF  coarrsACT. 

«.. .  jL  :^    1  .-{    Z*i^i.i  iii^  .'■UTi.^  eosil  €x  iu«  oa  toe  Loaisnile  and  Po 

li-  r^  i:  IjiLs-rlli;.  Kt  .  IOC  the  Odcal  year  ending  Jane  30, 1: 

^  «      •    • '    .-■tthXi-L-^  aur;  jr  le^K  ^if  (>{uo  RiTerorKaDawhACoal;  11,8(H)Im 

^«     .     ^-^  >«f!ic  r*TZMar-za  vMiil:  #:o  bmhela,  more  or  less,  of  eccow 

>-      «  .       «-     "*    >c:4w  Jior*  jc'^ifiKk  of  ;uichracite  ejcj;  coal ;  8  tons,  more  o 

•7X..     niw  ;a«f  ttalX^.  Aoio*  Scicka«f  shall  pay  forth 

->-i  iff  :*-i^:.-^:.  as  :Je  tbUowiz^  races  viz:  For  the  Ohio  Bi 

-  *..  >  :^n'*  7«fr  ^QdiseL:  cur  the  beic  PitT(ibiir]^h  and  second  pool 

« 1  trii  ^  :f  r  jiizKiel :  »c  .uiLhcitfile  nas  anti  e^  coal,  $4J&  per  too. 


*    :*    jr"!i  Tire  r^ni'.jveil  and  nseJ  in  making  an 
"     •:*£  ^r."  13.!*.  uor:J  *:do.  for  iho  i»rotectir 


U'^.'sr  :v  X3.  s.  b.  ,jmz!>w  A98isTA2rr  exgixeejl 

LOCISTILLE.  Ky..  Jum^OA 

.  :■'  :■  _«:c  :  •  s:': ::.:  "ht  loL-o^s'in^  report  of  operatioiki  fortl 
1 :  :  "  -'.iT-i  C^r^I  f:r  she  n^ccal  year  ending  Jane  ;>0,  ld?J: 

Li  -."TXT  XT      r   *L. 'Pff:?  ABi>VK  RiXTK  WAIiS. 

».    .  rrr::."ix  *:ip«fni3oci  earth  and  dressiu*;  the  hj 
■    -■  ".  »  V-  V  k#  : -r^  .i.rcv:;r  ?»T  :he  United   Urates  Govern m 
^     ■ -.    "*•*-.«   !  V-i  C-' :•.'  yard 4  of  earth  won?  removed: 

ea 

mn 

'  ■*  .:  ^M^;    :  1  ^"j.  water  in  the  river. 

-     ■•  >      .*'..■:-  -I^ue  l»y  Patrick  II.  Sweeney,  cout] 

■    ■.       ■  fc    '    ."      ;  ■  .  >-*.  1"  ".  ..  x:in*;o-j>  thorero. 

«  ».  ri. :  .  ;    >      r  -'.    ■■:'..viry  of  *"odo  aud  jn^vel  backinj^, andt 

?.«    '  ^"  V"  L'  --  -^ '-:  c<s>;.' r  tar  ending  JuneiO.  l^^piy.  the  cont 

'  >  '  ■  ■'..*".'  .t-.*.*:  >:«.-.'.  l.*Jlo.:^eabio  yards  of  gravel  baikin 

.  ;^".  •.   ,  -. '.  V  ^'    .i     ;  .     *    '"  "^.i        O:  I i:*  wall  then?  has  been  laid  on  tb<' 

-    J  *..,^-  <■      :    v.i7  -      •  .  .^  ::  rv  ..nejl  :\v;.  .md  ivaching  an  elevation  rel' 

.'".■.'  V  .  ".  '  X  •"■■■.  ..V .<  ■■  ^..■•. 

Ov  :".>.■  :    ?-..>..'...     .■  :  *  :'.-o  ^  .>*e  .filie  ns*.'al  year.JoneSO,  18ci9.  there  hav 
■»   ■  1.  ir,   *    -i^.  >  Jkrv'.>  o;  w .:'."..  -T  4..V  I:i:«:,il  feet,' and  reaching  elevation  refen 

Iv.'iT  :^.-.  ■:^»".:ra.':  ^'t  ra:r:;k  H.  :?wee::ey  there  were  estimated  to  be  laid 
^.'«V  s;-..in*  \  jr\is  of  wall,  so  iliAt  :heTO  v.;  remain  to  be  laid  under  the  abov 
;r,ii:  "^  I  ^iv-.^n*  yards* 

>:XOAVATIvtN  OF  CUANXEU   LOWER  EXTRAXCR,  AXD  DR£S8IXO  CAXAL  WAL 

The  ;k?»ove  works  are  deseril»ed  in  Appeuilix  C  C  of  the  Annnal  Report  of  the 
of  Ea^inwrs  for  ISc*?.  i>age  VHd. 

For  the  prosecution  of  the  work  there  has  boon  eoustruetedadrilIiug-«cow,  IG 
feet,  dtted  with  spuds  and  capstans  for  moving  into  and  holding  position,  uud 
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l-witli  one  40  horse *power  steam-boiler,  twoS-inch  iDgersoU  steam-drillH  inonnfecl 
■niftges,  which  travel  oa  tracks  laid  along  the  deck,  and  so  arranged  that  the 
Iv  overhang  clear  of  the  boat;  adaplex  steam-pump  for  cleaning  the  holes  after 
9tm^  and  atl  requisite  steam  and  water-pipe,  steam-hose,  an  iigeotor,  etc. 
Hsorilling-scow  is  now  ready  to  go  into  commission  as  soon  as  the  stage  of  water 
M  liver  and  canal  will  permit. 

Im  drilling-scow  is  gent^rally  similar  in  design  to  the  one  built  nuder  your  direc- 
t  ftMT  QUO  on  the  Des  Moines  Rapids  of  the  Mississippi  River,  a  complete  deboription 
r^ieh,  with  illostrations  and  detailed  methods  of^work,  is  found  in  Part  II,  Report 
be  Cblef  of  Engineers,  1880,  page  1556. 

DRKDGIKa  IN  CANAL. 

MM  8iate»  taw-hoat  and  new  iron  dredge  Loui8ville» — Small  repairs  only  have  been 
siied  from  time  to  time  on  these  boats  dnriog  the  fiscal  year,  and  they  are  now  in 
id  emdition ;  dredge  Louisville  painted  throughout. 

MOD- scows. 

^wo  of  the  mnd-soows  have  been  placed  in  the  dry-dock  and  calked,  ^and  small  re- 
in made  from  time  to  time  on  the  other  scows. 

BEPAIB8  OF  OLD  DREDGE  (NO.  1). 

nCb  oM  dredge  was  placed  in  the  dry-dock  October  8, 1888,  but  owing  to  high  water 

eiemoved  on  the  19th  of  same  month,  and  remained  outride,  dismantled,  until  De- 

Vibor  3, 1888,  when,  the  water  permitting,  it  was  again  docked,  repairs  to  the  hull 

Meted,  and  the  boat  removed  from  the  dock  January  12,  18^,  repairs  on  upper 

nee  being  continued  after  removal  from  dock. 

tepeirs  oonsisted  of  new  sides,  comer-post«,  spud-frames,  turn-table,  decking,  dip- 

^lulndle,  one  new  spud,  small  repairs  to  house,  new  cauvas  covering  to  roof,  com* 

ite  painting  throughout,  and  geueral  repairs  to  the  machinery.    Since  theso  repairs 

fe  been  made  the  dredge  has  done  good  work,  and  will  be  serviceable  for  some  time 

eome,  with  such  genera!  small  repairing  only  as  is  required  on  any  boat  of  similar 

iracter. 

The  IJnitod  States  tow-boat  and  two  dredges  have  been  employed  removing-mnd 

•n  the  canal  and  approaches  thereto. 

[  submit  herewith  tabulated  statements  of  work  done  by  them. 

DRY-DOCK. 

rhe  dry-dock  has  been  used  by  outside  parties  for  the  purpose  of  repairing  steam- 
sts,  barges,  etc.  Twelve  foreign  boats  have  entered  the  dock  and  occupied  it  for  a 
al  period  of  sixty-two  days. 

BRIDGES. 

I  new  upper  floor  was  laid  on  the  Eighteenth  Street  Bridge,  July  23, 1888,  and  one 
the  briage  at  new  locks,  August  2,  1888.  The  bell  tower  at  lock  bridge  was  re- 
lit. 

SHOPS   AND  OTHER  BUILDINGS. 

L  shaving  flue  from  planing  mill  to  boiler-house  was  constructed  and  connected 
th  exhaust  fan.  The  shelter  houses  at  middle  and  lower  engine-houses,  new  loclis, 
re  been  thoroughly  repaired.  The  residence  at  the  new  locks  has  had  small  ro- 
lls, end  a  new  kitchen  shed  was  bn  ilt.  The  wagon  shed  had  extensive  repairs 
kde  thereon ;  a  new  roof,  one  new  side,  floors,  and  partitions  were  made. 

LOCK  GATES  AKD  MACHINERT. 

rhe  middle  gates  were  repaired  by  re-enforoing  arms  and  truss  rods,  and  putting 
new  fenders.  The  npper,  lower,  and  guard  gates,  had  new  fenders  placed  on 
)m.  New  cylinder  timbers  were  put  under  upper  gate  engines,  south  side.  The 
am  pipeonsonth  side  of  locks  was  covered  with  substantial  boxing.  Small  re- 
irs  were  made  as  required  on  look  gates  and  machinery. 

GRADING  LOCK  GROUNDS. 

K.  force  of  laborers  has  been  employed  grading  the  look  ffronnds,  in  accordance  with 
ins  submitted  to  the  Chief  of  Engineers,  November  1,  1888^  and  approved  by  him. 
(arge  amount  of  this  work  yet  remains  to  be  done. 
Very  respectfully,  your  obedient  servant, 

B.  R.  Jones. 
A$ii$tant  Engineer, 
If  ajor  Amos  Shoknet,, 

Car^  of  Engii^m$jU,  &A. 
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It  0/  ve99eli  pa8$ed  through  the  Limisrille  and  Portland  Canal,  e/c— Continued. 


D«te. 


SqoAre  iMffges. 

Model  barges. 

Rm  All  craft 

Total  lockage. 

No, 

Totu. 

No. 

Tom. 

No. 

Tono. 

Tom. 

No. 

314 

88,385 

21 

6.168 

20 

604 

185.046 

658 

140 

28,170 

8 

2,386 

23 

400 

103.926 

486 

148 

29,005 

13 

8,353 

30 

363 

71.308 

490 

178 

85,168 

18 

6.848 

26 

431 

07.100 

520 

252 

64.436 

17 

6,034 

31 

663 

206,008 

441 

224 

50,686 

15 

4.308 

6 

610 

150, 747 

565 

170 

86,085 

5 

1,801 

82 

475 

128,823 

475 

107 

10,120 

2 

708 

6 

280 

83.2K1 

276 

482 

88.816 

20 

8,078 

15 

084 

278, 191 

012 

478 

85,168 

48 

15,020 

88 

1,053 

262,413 

1.002 

268 

53.784 

28 

8,108 

14 

584 

150.427 

428 

184 

40.216 

20 

8,702 

86 

392 

88.746 

233 

%9» 

502.508 

228 

71,423 

271 

6,838 

1,815,986 

6,486 

^cmemt  of  cofMMroe  pasted  ihrough  the  Louieville  and  Portland  Canal  during  the  fiecal 

year  ending  June  30,  1889. 


^Aate. 


Total. 


CeaL 


Bmh. 
8.688,000 
2,526,000 
1,563,750 
2.168,500 
10.002.000 
5^835,000 


3,601,000 
2.445.000 
14,566.000 
7.285.000 
1,502.080 
378,790 


56^361,128 


Salt 


BhU. 
14. 676 

6.480 
15^065 
13.887 
23.908 
13.073 


2.995 

5,264 
24,095 

4.600 
18.T75 

5,606 


148,414 


00. 


Bhlo. 

1,136 

1.044 

2.500 

4.322 

5,058 

3,818 


3,432 
4,082 
10,338 
13,475 
1.142 
1,240 


52,501 


Whis- 
ky. 


BhU. 

001 

028 

2.051 

2.208 

2,412 

760 


1.201 
l.COO 
2.073 
3.885 
1.628 
672 


To- 


HhdM, 
1,456 
1.041 
1.448 
1,637 
2,646 
2,581 


714 
1,818 
8.090 
2.327 

526 
1.152 


21,408     26,345 


Cottoa. 


BaUt. 
8.086 
1.000 
1,561 
4,034 

14,365 
8,800 


15,082 

12.000 

13.392 

6,571 

3,877 

545 


84,411 


Lamber. 


2.323.000 
007,000 
1,152.000 
1. 130. 000 
1,284.000 
742,000 


1,623,000 
1, 836, 000 
2.700.000 
2,371.000 
707,900 
323,600 


17,288.500 


Com 

and 

wheat. 


Bmh. 
74,833 
129.641 
89,787 
44,300 
45.688 
25, 327 


13, 715 

6,382 

17U.  ^86 

80.204 

92.842 

0.786 


Iron 
ore. 


Ton». 
7,653 
1.C58 
490 
4,6(i7 
8,161 
6,346 


2,200 

861 

33, 246 

12,209 

:(,  146 

3,118 


742, 391  I  83,  75o 


Steel 
rails. 


Tom. 
2,600 
2,000 
1,500 
8,000 


10,000 

12, 666 
'7,566 


5,800 


49.400 


Daiei 


1888L 
July  ... 
▲agast . 
8si>lember 
October. 
VoTomber 
2>eoembOT 

1880. 
Jaanary.. 
Febroary. 
Ifarch  ... 
April  .... 

Jane 


Total.. 


Pro- 
dace. 


Bblt. 
5.780 
4,084 
13,310 
25.412 
21.011 
50,505 


3,362 
1.568 

7.soe 

4,850 
000 
844 


140,188 


Hay. 


Tom. 
4.207 
3.450 
2.502 
2,508 
6.084 
6^160 


2,008 
8.68) 
6,838 
8,501 
150 
200 


41,141 


Floor. 


BfAo. 
1,377 

673 
1,803 

026 

28,103 

1,843 


618 
2.171 
4,260 
2,856 
1,020 

400 


45,140 


Mo- 
lasses. 


BhU. 
12,392 

1,178 

1,106 

440 

12, 570 

4,327 


8,501 
4.134 
2.870 
2,315 
618 
75 


45,710 


Ce- 
ment. 


BbU. 

783 
1,205 

750 
1.845 

040 
1.620 


2,075 
1,000 

750 
3,450 
1,075 

546 


16,970 


Cattle. 


No. 
1.116 
1.450 
086 
856 
3,820 
3,308 


1,286 
071 
4,458 
3.097 
1,367 
522 


SogM*. 


BHt. 

859 

471 

619 

1,360 

3.510 

3,072 


070 

2.116 

4.217 

1.095 

664 

473 


23. 336  20. 025 


Stares. 


No. 
2.564.000 
1.402,000 
8,568.000 
1, 857, 000 
1,437,000 
1,002,480 


1.100.000 
1.300,0110 
7,500,000 
4,400,000 
1, 812, 400 
1.464,840 


80,406,720 


Pas- 

Shingles. 

8on- 

IJere. 

No. 

No. 

61,000 

2.500 

108,000 

2.  322 

1,274,000 

3, 280 

116.010 

3.229 

2, 008, 000 

l,5;i0 

1, 480,  COO 

1.044 

137,000 

1,152 

1.500,000 

1, 282 

7,056.000 

2,095 

0,800.000 

2. 200 

159,500 

2,  IW 

184,000 

1,847 

83, 973. 500 

25,623 

Mis- 

cellan- 

eons. 


Ton». 
5.005 
4.685 
4.050 
7,050 
5,172 
7,032 


5.434 
5.606 
8,226 
0.050 
8,618 
7.678 

^1^424 
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1  permit.  At  the  opening  of  new  proposals  for  stone,  April  23, 
this  company  proved  to  1^  the  lowest  bidders,  and  contract  was 
ed  into  with  them  to  supply  about  $23,000  worth  of  stone,  aboat 
lalf  of  which  has  been  delivered. 

is  expected  now  that  tliere  will  be  no  more  vexations  and  costly 
8,  except  sach  as  are  unavoidable  from  the  lack  of  funds  to  com- 
the  work.  As  soon  as  the  stage  of  river  will  i>ermit  the  laying  of 
Dry  ivUl  be  resumed,  and  it  is  hoped  it  may  be  continued  without 
mption  till  the  funds  are  exhausted. 

ORAYYILLB  BEND. 

b  levee  at  this  point  is  in  good  condition,  but  it  was  found  that  the 
id  beyond  the  end  of  the  levee  was  being  cut  away  by  the  passage 
od- water  through  low  places  across  the  neck  of  land. 
B  highly  important  to  prevent  this,  and  a  low  dam  of  loose  stone 
ilaced  across  the  low  places  in  continuation  of  line  of  the  levee  to 
the  current  until  the  back  water  raised  sufficiently  to  reduce  the 
of  the  surface  of  water  passing  overland  to  the  river  below.  It 
itemplated  during  the  coming  season  to  place  sloping  spur-dikes 
3  upper  bend,  to  prevent  the  cutting  away  of  the  river  bank  at  the 
m  part  of  the  neck  upon  which  the  levee  stands. 

SNAG-BOAT. 

d  snag-boat  was  put  to  work  below  Mount  Oarmel  for  such  time 
e  limited  amount  of  funds  would  permit,  and  accomplished  good 

ts. 

WHITE  RIYER  SHOAL. 

e  rock  shoal  between  Mount  Oarmel  and  the  site  of  the  lock 
barrier  to  low-water  navigation,  and  has  been  the  cause  of 
derable  difficulty,  delay,  and  expense  in  getting  materi<al  to  the 
It  was  contemplated  to  commence  operations  in  opening  a  channel 
igh  the  shoal.  As  this  is  open  river  work,  a  low  stage  of  water  is 
isary  to  prosecnte  it,  and  it  was  deemed  best  not  to  commence  until 
eginning  of  the  low- water  season,  so  as  to  have  a  probability  of  a 
aratively  long  time  for  work  with  the  water  at  a  low  stage. 

ESTIMATES. 

e  following  table  of  estimates  is  presented  for  important  work  in 
lart  of  the  river: 

eting  look  and  dam  at  Grand  Rapids • 190,000 

eting  protection  of  bank  at  Orayville. 6,000 

eting  channel  thronf(h  White  River  Shoal 15,000 

at  Widow  Uoss  and  Skidniore  Bars 20,000 

at  Little  Chain 80,000 

at  Grand  Chain 25,000 

kt  Little-Chain  Cnt-off 2, 000 

kt  New  Harmony 25,000 

ral  of  rock  at  Marshall's  Ferry 1.000 

at  Coffee-Island  Chnte 3,600 

ingone  Tear 5,000 

m  to  work,  maintenance  of  plant,  contingencies 10,000 

281,600 
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AFnarDix  be— report  op  major  stickney.       1931 

BSPORT  OF  ICR.  O.  L.  PBTTTDIDIKR,  ABSI8TANT  ENOINBER. 

MoxTNT  CABXSLy  Iix.,  JiiZjr  1,  1889. 

'on:  I  haye  the  honor  to  sabmit  the  following  leport  on  improvement  of  the 
ih  River,  Indiana  and  IllinoiSy  for  the  fiaoal  year  ending  Jane  30,  lb89 : 

IMPROVBMEMT  BBLOW  TINCXMNX8. 

* 

]irojeot  of  improvement  adopted  for  the  Wabash  River  aims  at  obtaining  a 
of  3i  feet  at  low  water,  snoh  a  depth  to  be  obtained  by  means  best  salted  to 
cal  featores  of  each  obstmction. 

^nrsaance  of  the  proieot,  cats  throagh  long  chains  of  rocks  have  been  made,  and 
in  sand-reaches,  and  dams  across  harmfoi  cnt-ofis  have  been  bnilt;  these  im- 
tnents  being  for  the  most  part  saccessfol. 

}ray ville,  where  a  cut-off  was  tlureatened,  a  levee  has  been  constnioted,  while 
ind  Rapids,  where  the  most  serioas  obstraction  exists,  a  lock  and  dam  are  now 
oees  of  constrnction. 

lag-boat  has  also  been  employed  in  removing  snags  fh>m  the  channel  for  several 
but  this  had  to  be  abandoned  on  accoant  of  lack  of  appropriations  nntil  the 
icalyear. 

ing  the  last  fiscal  year  the  work  done  has  consisted  of  continnation  of  masonry 
at  the  lock  at  Grand  Rapids,  snpplementing  levee  at  Orayville  by  stone  dike 
t  erosions  in  the  land,  and  removme  some  of  the  worst  snags  in  the  channel 
If onnt  Garmel  to  the  month  of  the  nver. 

LOCK  AND  DAM  AT  GRAND  RAPIDS,  93|  MIUBS  ABOYS  MOITIH. 

progress  of  this  work,  which  was  in  state  of  constrnction  at  the  beginning  of 
ical  year,  has  not  been  so  rapid  as  we  were  led  to  expect,  owing  to  the  inabflity 
>  contractor  to  famish  the  stone  as  rapidly  as  it  was  needed,  and,  nltimately, 
failore  to  complete  his  contract.  It  being  then  too  late  in  the  season  (Septem- 
,  18d8)  to  enter  into  a  new  contract  for  stone,  as  this  woald  have  entailed  a 
of  not  less  than  forty  days,  it  was  decided  to  pnrchase  stone  in  the  open  mar- 
iving  an  order  for  |10,000  worth  of  stone  to  the  Salem  Stone  and  Lime  Com- 
whose  prices  w^re,  on  the  whole,  lower  than  those  of  Charles  E.  Rees,  oax 
r  contractor. 

le  entirely  satisfactory  was  furnished  by  the  Salem  Stone  and  Lime  Company, 
ill  possible  rapidity,  but  the  majority  of  our  order  being  composed  of  special 
i,  which  had  to  be  cut  to  templets,  it  was  found  impossible  to  keep  the  supply 
to  the  demand,  and  the  season  of  1888  closed  without  our  being  able  to  lay  all 
3ue  which  had  been  engaged. 

ing  the  winter  and  early  spring  the  delivery  of  stone  purchased  from  the  Salem 
aud  Lime  Company  was  completed,  and  the  stone  was  piled  on  the  bank  to 
transportation  to  the  lock  by  steam-boat  as  soon  as  the  stage  of  water  should 
:e  favorable. 

nswer  to  advertisement  and  specifications  of  March  22, 1889^  for  stone  for  the  con- 
ion  of  work  on  the  lock,  the  Salem  Stone  and  Lime  Company  pat  in  a  bid,  which, 
the  lowest,  was  accepted,  and  a  contract  entered  into  on  May  10.  The  i>rices 
ffer  ouly  slightly  from  the  estimate,  so  that  no  increase  in  cost  of  work  is  ap- 
ided  from  this  cause. 

e  the  award  of  the  present  contract  the  stone  has  been  famished  by  the  con~- 
r  with  promptness  and  there  is  every  reason  to  believe  that  the  stone  will  now 
litibed  as  fast  as  wanted,  as  one-half  of  the  stone  contracted  for  has  been  famished 
i  date. 

stone  was  piled  up  8  feet  high  around  two  derricks  awaiting  for  a  rise  in  the 
but  DO  rise  occurring  until  tne  first  week  in  June,  it  was  found  necessary  to 
ome  of  the  stone  to  the  lock  and  resume  laying  of  masonry  in  order  that  our 
k  at  Mount  Carmel  might  be  kept  free  to  unload  the  cars  as  fast  as  they  arrived, 
ones  were  carried  by  team  from  the  switch  at  Mount  Carmel  to  the  mouth  of 
I  River  and  thence  by  barge  to  the  lock,  the  cost  of  transportation  not  exceed- 
very  much  that  of  transporting  by  steam-boat  and  barges  alone, 
le  laying  was  resumed  May  20,  1889,  and  continued  with  vigor  until  interrapted 
eeks  later  by  a  rise  in  the  Wabash  River,,  which  has  caused  a  suspension  of  work 
this  date.  Advantage  was  taken  of  the  rise  to  transport  all  the  stone  at  Mount 
>1  to  the  lock  by  the  water  route,  this  being  nearly  completed  to-day. 
re  is  now  a  large  quantity  of  stone  on  hand,  and  it  is  intended  to  lesome  stone 
:  within  this  week,  with  the  prospect  of  no  fhrther  interraption  ontil  the  avftil- 
onds  are  ezhaosted. 
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sists  of  protection  of  river  banks,  adjacent  to  the  levee,  by  means  of  8  or  10 
nrs  at  nght  anglee  to  the  river  oank,  bniit  of  crib  timbers,  and  suitably 
so  as  to  cause  a  deposit  of  silt  and  mad,  and  a  refilling  of  the  bank  which 
I  washed  away. 

len  hoped  to  gradually  divert  the  main  channel  of  the  river  to  the  north  side 
IS  Islandi  where  it  was  many  years  ago. 

such  as  it  is  intonded  to  construct,  have  been  very  successful  in  other  rivers 
ley  have  been  employed.  The  available  funds  on  hand  for  this  purpose  are, 
'f  too  small  to  allow  of  any  very  complete  work  to  be  done,  and  should  we 
record  a  failure  of  this  attempt  it  will  only  be  due  to  the  smalluess  of  means 
or  handfi^  which  are  hardly  adequate  to  the  undertaking, 
itended  to  begin  work  of  construction  of  spurs  within  a  few  days. 

aNAG>BOAT. 

Qag-boat  Biohard  Ford  was  sent  out  to  remove  some  of  the  worst  snags 
ad  accumulated  in  the  channel  during  the  last  few  years,  between  Mount 
ftud  the  mouth  of  the  river.  Tne  boat  nas  done  good  work  during  the  short 
las  been  possible  to  work  with  it,  but  the  amount  of  work  desirable  to  do  is 
'y  considerable,  and  unfortunately  will  have  to  be  delayed  until  suitable 
iations  for  the  lower  part  of  the  river  are  made.  The  sum  of  $5,000  yearly 
e  applied  to  snagging, 
nd  a  few  data  in  regard  to  work  done  by  the  boat  during  last  fall : 

commission number..  42 

•moved do...  151 

sight  of  snags  removed tons..  901 

length  of  each  snug feet..  53.6 

weight  of  each  snag pounds..  Il,9;j9 

cost  of  removing  each  snag $7.66 

coetperton  of  snag $1,283 

CONDITION  OF  THE  RIVER. 

ere  has  been  no  work  done  on  the  lower  portion  of  the  river  for  a  few  years, 
of  our  improvements  have  been  either  destroyed  or  rendered  less  efficient 
ore.  This  is  particularly  true  at  New  Harmony,  where  the  dam  built  on  one 
iibeyre's  Island  has  been  rendered  useless  by  the  river  cutting  around  it. 

AT  LITTLE  CHAIN. 

ork  of  improvement  having  never  beeu  completed  has  that  much  sooner  got 

tpair,  and  is  now  of  a  doubtful  benefit  to  navigation. 

lition  to  the  several  obstructions  mentioned  yearly  iu  our  reports,  numerous 

HO  iufest  the  lower  river  from  the  mouth  to  Grand  Chain,  and  navigation  at 

er  is  both  difficult  and  dangerous. 

igh  the  amount  of  freight  which  could  go  by  the  water  route  is  very  great, 

)at  men  have  found  it  unprofitable  to  run  their  boatsat  low  water,  and  during 

er  the  boats  are  taken  on  the  Ohio  River. 

1  be  seen  from  the  accompanying  Htatistics,  the  amount  of  commerce  reporte<l 

>n  the  Lower  Wabash  is  small,  the  principal  reason  being  the  unusual  length 

during  which  low  water  prevailed  during  last  season,  there  haviug  been  in 

ly  more  than  four  mouths  during  which  the  river  could  be  navigated. 

»mparative  statistics  tor  the  whole  Wabash  River  also  accompanying  this  re- 

»w  an  increase  of  trade  on  the  whole  river  over  the  preceding  year,  this 

le,  however,  to  the  influence  of  the  Upper  Wabash,  where  a  good  trade  was 

t  season.    I  mu»t  add,  however,  that  tne  commercial  statistics  of  the  Lower 

are  incomplete,  as  it  was  found  impossible  to  ascertain  the  amount  of  trade 

several  steam-boats  from  the  Ohio  Kiver  which  have  made  various  trips  dnr- 

cvinter  months. 

elusion  I  would  add  that  I  do  not  anticipate  any  increase  in  the  commerce 

'abash  River  until  navigation  is  put  on  a  permanent  footing,  such  as  to  be 

lent  of  low- water  stage. 

)pth  of  3^  feet  contemplated  in  our  present  project,  even  if  it  could  be  ob- 

erronnently,  is  too  small  to  allow  for  the  needs  of  present  or  future  naviga- 

1  if  permanent  improvement  of  the  water-way  must  be  obtained  recourMC  will 

be  had  in  the  end  to  a  syst4>m  of  slackwater  navigatiou,  such  as  is  mukiug 

ber  rivers,  which  are  much  smaller  and  naturally  less  important  (bun  the 

River,  channels  of  transportation  of  the  first  importance  in  the  economy  of 

tay. 


a  J. 
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T:.r  .izio\::\:  .impropriated  by  act  of  Aagnst  11, 1SS8  (#5,000),  was  nut 
s  :::;  r-r.:  :>  .';::ep„p:  t»ny  work  other  than  sna^^n^,  and  was  therefore 
.*: :  ■  r  i  :  >  :'::.*:  ^ork  Ivrweea  Vinoenne«  and  TerreHaate. 

ir.  -riier  riia:  oper^irioiis  might  commence  ivs  soon  as  possible  for  the 
ro!  i-:  ••:*  navigation,  it  was  deemed  advisable  to  charter  a  steamer  to 
wi.rk  at  siia^imlrn^  until  there  was  snfficient  water  to  permit  the 
snacT^::!!;:  oiKdr  laid  up  ar  Monut  Carmel  to  get  up  to  Vincennes.  There 
wtTf  so  many  sna^s  at  this  portion  of  the  river  that  navigation  wa« 
saspviided.  A  small  stern-wheel  steamer,  the  Ida  Lee^  was  chartennlf 
riiT^'Lil  wi'h  a  derrick,  and  set  to  work  on  the  25th  of  September,  and 
C(»n:iiraed  until  Deeeml^er  1.  The  snagging  outfit  from  Mount  Carmel 
arrived  Xovember  15  and  worked  until  December  29,  when  operations 
\v<'iL'  sioppcil  on  account  of  the  exhaustion  of  the  foods.  These  boats 
dill  gooii  service  and  oi>ened  navigation,  but  were  unable  to  complete 
till*  work  of  clearing  the  river.  At  the  close  of  the  season  the  snagging 
itiirtl'  returned  to  Mount  Carmel  to  be  laid  up. 

If  is  evident  that  the  work  of  removing  snags  must  be  done  at  inter- 
vals for  an  indefinite  period,  hut  this  work  would  be  comparatively 
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f^t  for  each  year  after  a  thorough  clearing.  In  estimating  an  amount 
BoeBSary  to  complete  existing  project  it  must  be  understood  that  addi- 
icHftal  obistructions  coming  into  the  river  will  require  additional  work, 
b  in  probable  that  $2,000  or  $3,000  a  year  would  keep  the  riyer  clear  of 
nags  after  it  had  been  well  cleared  out. 

ESTHIATSS. 

The  following  table  of  estimates  is  for  the  more  important  work 
eeded  in  this  part  of  the  rivet,  and  any  funds  that  might  become 
vailable  would  be  applied  to  the  objects  stated : 

iia|wiiig  five  months,  at  ft^P^r  month • |4,000 

^upiSn  to  Eight-Mile  Island  Dam iSOO 


_  Dg 4,000 

ootrmotion  works  and  bank  protection 10,000 

of  plant  and  contingencies 1,500 


Total 20,000 

The  JBrst  item  must  appear  yearly  in  estimates  until  the  river  is  well 
Leared  of  snags. 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  and  commercial 
batistiGS  are  appended. 

Money  statement 

nly  1»  1888,  amonnt  available $60.03 

snoont  appropriated  by  act  of  Angnst  11, 1868 5,000.00 

5,060.03 
^y  1,  1889,  amoont  expended  during  fiscal  year,  exdnsiye  of 

lija>Uities  outstanding  July  1, 1888 |4,B08.25 

^nly  1,  1889,  outstanding  liabilities 6.85 

4, 815. 10 

l^y  1, 1889,  balance  available 244.93 


B 


(Amount  (estimated)  required  for  completion  of  existins  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867. 


RXPORT  OF  MR.   O.  L.  FEUTDIDIEB,  ASSISTANT  ENGIMSBR. 

Mt.  Carmsl,  III.,  June  30,  1889. 

IfAJOB :  I  have  the  honor  to  submit  the  followiuf^  report  on  the  improvemeat  of 
the  Wabash  Biver,  above  Vinceunes,  during  the  fiscal  year  ending  June  30,  i&&) : 

The  project  for  the  improvement  of  this  portion  of  the  river  has  consisted  of  re- 
moval of  obstructions  in  the  channel,  construe  lion  of  wing-dams,  and  closing  of  harm- 
fill  channels. 

An  appropriation  of  $5,000  having  been  granted  by  Congress  August  11, 188S,  the 
work  of  improvement  which  had  to  be  abandoned  during  1887-^88  was  resumed  as 
soon  as  the  funds  became  available. 

As  the  amount  appropriat<id  was  small  no  work  could  be  undertaken  beyond  the 
removal  of  snags,  which  had  become  very  numerous,  and  in  places  had  completely 
blocked  the  channel  at  low  water. 

Wolfs  Cut-off,  of  which  mention  has  been  made  in  previous  reports,  hod  become  en- 
larged by  caving  of  its  banks  to  such  an  extent  as  to  practically  absorb  the  wlioh^  of 
the  river,  so  that  the  channel  through  the  old  river  had  to  be  abandoned.  The  cut- 
off itself  bad,  in  the  mean  time,  become  so  full  of  snags  that  it  became  impossible  for 
the  boats  to  pass  the  obstruction,  even  at  a  medium  stage  of  water,  and  through  navi- 
gation had  to  be  suspended. 

Other  portions  of  toe  river  between  Wolfs  Cut-off  and  Terre  Haute  had  also  become 
10  foil  of  snags  that  they  were  almost  impassable. 

Hone-Shoe  Bend  Cut-Off,  20  miles  above  Vinceunes,  had  also  become  dangerous  to 
yuiTigation.    Jn  brief,  navigation  at  low  water  was  entirely  suspended. 
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Ah  tlu>  cmiiMof  \&^  aloii^  the  landti  bordering^  the  river  wore  reiy  large,  and  tk 
8t«*niii-h<)at  men  wen*  very  anxious  to  have  the  snags  removed  at  the  earliest  opp» 
tuiiity,  the  Mrainrr  Ida  Lee  was  chartered  at  once,  and  after  bein^  fitted  as  sBUg- 
boat  was  )Mit  to  work  removing  the  worst  snags  in  the  channel  below  TerreHsoti^ 
until  Murh  time  an  (Mir  regular  Hiiag-boat  oould  be  brought  up  from  Mt.  Carmel,  wlnat, 
it  w:us  (h'taiiiiMl  bolow  tho  Kapide  by  low  water. 

Work  wa^  he^run  by  thn  Ida  Lee  on  the  25th  of  September,  1888,  this  boat  \m^ 
joiiucl  by  tlir  OsHto  and  siiag-Hcow  ou  November  15,  both  boats  remaining  at  work«t 
the  samo  tiiiit'  until  D<*CLMnber  1,  when  tho  Ida  Lee  was  laid  np. 

The  ChMco  and  Hua^-scow  nmialued' at  work  until  DecomDer  29^  when,  thefiufdi 
havin<;  bciMi  nearly  exhausted,  work  was  sospended. 

The  total  amount  of  work  done  by  the  two  Doats  and  cost  of  same  is  m  follow^  vii: 

Days  at  work • ••• •• ....  •••. number..       S9 

Sna^^H  pnllcMl,  cut  np,  and  disposed  of ....  ....  ..  do i^ 

\V(M^iit  (it'.siia;;M tons..  LM 

A\rra;:«i  l('n«;th  of  snags • feet..  <I6.S 

Avrra^e  wciirht  of  snags .• .pounds..  6L96 

Average  eost  of  renioviug  each  snag.. ......  ...... .....  |MI 

Av(!ra«;e  cost  per  ton  of  snags I.j5 

The  work  done  by  the  boats  has  been  of  great  benefit  to  navigation,  but  owing  10 
insutli<>.iency  of  appropriation  could  not  l>o  made  as  complete  as  denired. 

lappeti«rthe  iollowin;;  letter  from  Mr.  Allen  Tindolph,  of  Vinc^unes,  Ind.,  «bo 
operates  the  Crown  Point  and  barges: 

"V1NCKNNE8,  IND.,  June  'SHi,  1*«». 

'*  Dkai:  Siu  :  The  work  done  by  your  boat  Osneo  in  clearing  the  drift  and  snags  on 
of  Woli's  Cut-Otr  aud  llorsc-Shoe  enable  us  to  navigate  these  places  with  safety.  liad 
they  not  been  cleared  of  •those  obstructions  it  would  have  been  impossible  for  oar 
Itoats  to  run  at  any  time  this  year,  except  this  mouth  of  June,  the  water  being  hij^ 
this  month  than  since  lf^8<3.  We  hope  you  may  be  able  to  oome  here  and  domon 
work  this  fall.    The  river  needs  it  badly. 

''Allen  Tindolpb. 
"Mr.  O.  L.  Pktitdidiku." 

CONDITIOX  OF  THB  RIYXR. 

The  i>ortioii  of  the  river  between  Terre  Haute  and  Vincennes,  90  miles  in  length, 
has  been  niueh  benefited  by  the  removal  of  numerous  snags  during  the  last  riscal  yrar, 
and  is  now  in  fair  condition.  It  is  not,  however,  to  be  ignored  that  such  relief  to  navi- 
gation is  only  tem^>orary,  and  that  the  yearly  removal  of  snags  for  many  years  to  cniM 
will  be  necissary  in  oidrr  to  keep  u])  with  the  wants  of  navigation. 

Theeiit-citrat  Ilorsr  Shoe  Bend  aud  Wolfs  Cut-Olf,  which  are  nowopi^n,  will  prolt»- 
bly  Ih*  (losni  a^^aji),  or  at  least  become  very  dangerous  to  navigation,  unleM  t*>o» 
work  is  done  during  the  coining  tiseal  year. 

Unrnitunately,  the  failure  of  the  appropriations  during  last  session,  and  the  ex- 
hau.-stion  oi  the  fumls  on  hand,  will  prevent  any  work  being  dono  during  the  coming 
tiM-al  ,vi-:ir,  and  it  is  feared  that  much  of  the  good  work  done  during  the  present  dscjtl 
year  will  *;(>  for  naught. 

There  are,  l)«'.si(b*s  the  8na;;s,  a  few  very  bad  gravel  reefs,  which  could  be  easily 
dred;;e(l  out,  wliile  some  reets  of  shifting  sand  could  be  cut  out  by  light  wing-^laiiiH. 
Hut  thrsc  N\orlvs,  mneh  as  they  are  needed,  can  not  be  contemplated  unlc&s  adequate 
ap]irnpiia(ions  are  made  at  on*'  time. 

Our  plant  ftir  t'.ie  L')»per  Wabash  consists  of  a  snag-soow,  fitted  with  suitable  ma 
chineiy.  ami  tln^  st«"amer  Ohhvo,  used  as  a  tow-boat. 

'i\w'()sniv,  now  some  fonrtfen  years  old,  is  in  such  a  poor  condition  that  she  is  unfit 
to  lie  used  any  hm^er,  and  it  will  be  necessary,  when  contemplating  snagging,  to  coo- 
template  the  building  of  a  ii(»w  snag-boat. 

AI(hou;;ii  there  have  been  but  one  hundred  aud  forty-six days  when  the  wjiterwaa 
at  such  a  sta<;e  that  the  boats  could  run,  yet  the  amount  of  commerce  on  tho  ri  verbal 
incriNisi'd  t<>  ^nite  an  I'Xtent,  and  that  under  the  unfavorable  condition  of  prolougeJ 
extremt;  low  watrr  and  the  formation  and  closing  by  snags  of  one  cut-off. 

The  ]K)rtion  of  country  along  the  Wabash  River  is  very  fertile,  aud  navigatios, if 
brought  to  a  permanent  basis,  would  add  greatly  to  the  wealth  of  this  section;  but 
full  sueeesH  will  be  attained  only  by  the  use  of  slackwater  navigation,  which  the 
probable  commerce  fully  justifies,  in  my  judgment. 
Very  respectful!^',  your  obedient  servant, 

O.  L.  Petitdidikk. 

AuUiant  Enffiaeer. 

MiJ.  Amob  Sticknky, 

Ccr^  af  £n$in€tr$f  U.  8,  A, 
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wing  ike  amawni  of  fireighi  earrUd  hjf  steam-hoaU  and  oiker  cir^ft  on  WtiSlHuh  J[^90r 
abw  rinommm  dwrimg  iheflsoal  year  endimg  Jume,  30,  ]8d9. 


AitlolM. 


ml 


bnahelt. 
....do. 


■do. 


^ ^ bftxrels.. 

B ••••••>•.■•>•.■•.•«.•••.•••.••*.••■.••.•«••«.•••>■....• .........  diO...> 

iber fbet,B.lC.. 

IT bamlt.. 

l-meftl baics.. 

bftlet.. 

seUuMons  mercbiindise .* poonds.. 

Ml nnniber.. 

tengen,  areragBfareOl do 

I  Mid  lumber  ''nftod" foet»B.M.. 


Total  approziniAte  Tslao. 


Qiiaiitlti<w. 


43S.160 

188.000 

40,000 

4.600 

2,600 

614,760 

1,460 

14,050 

070 

1,548,700 

86^000 

1«116 

19;  840, 000 


▲pproximate 
▼aluo. 


$lt0,047.70 

08.384.26 

11,000.00 

4.600.00 

1,600.00 

778,125.00 

4,890.00 

28.486.00 

1,426.00 

164,870.00 

676.00 

1, 116.00 

86.880.00 


1,288.608.06 


of  iieam^foaU  plying  on  Wahaah  River  above  Vinoenmee  dwring  ike  fieoal  year  ending 

June  30,  18H9. 


Karnes. 

Kind  of  boat 

Tonnage. 

Wbere  plyins^ 

fidale. ...•.•-•>>..••••.•  ..•....••. 

StarnwbMl 

....do  ............. 

8bnt. 

850 

150 

90 

60 

76 

50 

250 

▼inoennee  to  Tenre  Hant4L 

Lee ^ 

Do. 

ftsnei ...■.•....•••••••..••.«•>.... 

•••.do  ••«•••••••••* 

Da 

ntlees 

...  do  ••••••••••••. 

Terre  Hante  and  points  aboye. 
Do. 

la. ...   .....••.. .................. 

•  • • •  do  •«••••••••••  • 

le  Joker  ......................... 

.      «     :.     .flO           .....*>*«.... 

Do. 

WD  Point 

....do  ............. 

Yinoennee  and  Terre  Haute. 

%]^aixve%iaUimen%  ofoommeroe  on  Wabash  River  for  ike  fieoal  yearn  1686,  1887,  1888, 

and  1889. 


Tons. 


67.610 
122.780 


Approximate 
▼aloe. 


$1,100,868 
1,817,847 


1888. 
1888. 


Tone. 


68,014 
106^618 


Approximate 
▼alae. 


0588.006 

1,678,606 


BE  5* 

mPROVEMENT  OF  WHITE  RIVEB,  INDIANA. 

The  work  done  daring  the  year  has  consisted  in  the  continnation  of 
3  improvement  at  Kelly's  Kipple  with  the  funds  available  at  the 
ginning  of  the  year,  amonnting  to  (2,592.23.  In  act  of  Angnst  11, 
iSj  an  additional  amount  of  (5,(K'0  was  appropriated,  with  the  proviso 
%t  it  was  not  to  be  expended  until  the  bridges  over  the  river  were  so 
anged  as  not  to  obstruct  navigation.  Notice  from  the  Secretary  of 
ar  was  served  ni>on  the  railroad  companies  controlling  the  bridges 
make  sach  changes,  and  Jaunary  1, 1890,  was  the  limit  of  time  allowed 
r  completion  of  changes. 

As  yet  the  bridges  have  not  been  changed,  and  consequently  the 
>oiint  of  the  last  appropriation  can  not  be  expended.    With  the  bal- 

XNO  88^ ^122 
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3 


V 


frr,^  old  ^pf»roprLirica.  how'eTer,  work  was  done,  w 

V  piK^i  ^^n&c-I  ian>cgh  :he  n>ck  Icd^  75  feet  wide ;  and  i 

"Li:  :h-*  wtH  serve  for  rhe  present  ceeds  of  navigation. 

Tbe  d;«^^  worked  from  the  beginning  of  the  fiscal  ye 
:r^':«rr  j».  when  is  was  laid  np.  The  amoant  of  rock  ren 
irviize  wa«  7.^35  cnbie  yardj.,  which  was  placed  in  a  d: 
*:•:-  .>f  :he  chancel. 

S:=:e  dike  work  will  be  needed  to  complete  the  im] 
Krli  v's  Kp:  le  as  £akr  as  ic  is  deemed  necessair  to  carry  11 

The  report  of  Aisistant  Engineer  O.  L.  Petitdidier  an( 
sraosoes  are  appended. 

Mcmef^  statement 


JtIt  1.  lje&  laooat  aTaLUb> 

Ar»c=.t  sp^TPpnaMd  br  met  of  Aa^oft  11. 1SB8 


Jt.>  I.  :«)^.  hooKzt  ezpeskdcd  dsncff  fiical  year,  exclcuire  of 

.:i:  :'..-■•»  :-:*:jac:a«  J wIt  I.  1366 $2,  It 

Jzlj  I    1^2*.  Ov::.or^?-Tg  !Ub:I:;ic« • 


.'ilT  I.  Ir^.  ba'.Mm  &TmiUb> 


rS?r  Acu  of  l3^  aad  l:ilS7. 


B3FOKT  or  XX.  0«  Z.  K£Illl>IDCaL  ASSISTANT  EXGn?EB 

MorxT  Carxel,  III.. 

Ma-tr:  1  b4Te  tfc*  hocor  to  «;:bmit  ihe  foUowicg  rv^rt  on  improv 
E-^-r  linrici  «be  &!<*al  year  1  *<?-"-{?: 

lb*  cEly  vcrk  cccc  diiriiic  the  cscal  t^at  endinf  Juue  30.  1SS9,  1; 
:h  .o-::'::A:!oa  of  work  at^elK'«  E:pple.  where  the  rock  already  I 
IT  rlAce,  WA*  Neing  ntsioved  by  ihe  dredge. 


/i  ^-  dr-.Ojii^  which  bad  already  sianed  on  its  la*t  cut  ihn>nj;h  the  t 
ai:::uilrf:>ori  wa*  isaiV.  wa*  kept  »:eadtly  at  work  unril  the  cut  was 
the  ^1::;:^  had  a  clear  w:d:h  of  75  xVet  between  dikes  at  low  water. 

Dwdiiiai:  wa^s  completed o::  September  oi».  whrn  ihe.dredjje  was  laid 
ezii'Iove^i  i-  irradisg  the  niiterial  ca*t  by  the  dredjie  to  a  uniform  1 
abi"kve  low  w^ter :  thi*  portion  of  the  work  wa*  completed  October  :50, 
wa*  *usi>ecdevl  and  dn?dp?  put  in  winter  Quarters. 

The  work  of  improvement  at  Kelly's  Kipple  isi  now  completed,  tl 
clea-jly  dredge*!  tor  it«  whole  width  oi  To  feet,  and  having  a  minimum 
so  :bjt  boat»  and  raft;^  pa»  readily  through  whenever  stage  of  water  it 
car  -jiei  to  it, 

1  ap|vsd  a  few  data  showiug  extent  and  cost  of  principal  opeiatioi 

Kock  removed  by  the  dredge cabio  vi 

Day*  dt*»1ge  wa«  at  work 

Average  daily  rate  of  excavation,  inclading  all  the  timi^ 

mi»:on 

Lineal  feet  of  dike  graded  to  within  5  fe^*  ***  *-*'^ 
Approximate  total  coat  of  dredging  ^'' 
Averace  cost  of  dzedging  and  gr* 
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The  kind  of  look  dredged  ont  hM  varied  from  rather  soft  soap-stone  (epal  mdamues) 
•  hard  sand-stone,  and  from  d^ris  of  a  few  ponnds  in  weight  to  blocks  containing 
ften  30  to  40  cable  feet. 

OOKDITIOH  OF  BITER. 

The  condition  of  river  is  not  very  satisfactory,  as,  althongh  at  the  place  where  work 
IT  improvement  was  done,  we  have  obtained  permanently  a  depth  of  3  to  3^  feet  where 
be  former  depth  was  counted  by  inches,  yet  there  remam  many  portions  of  tbe  nver 
«low  Hazleton  where  a  depth  of  less  than  2  feet  is  foond,  the  shoals  being  in  most 
■ses  composed  of  sand  reen. 

Besides  these  obstmctions,  there  are  nmnerons  snags  which  have  lodged  in  the 
banuel  since  snagging  operations  have  been  snspendeo. 

Altogether  the  conaition  of  the  river  at  low  water  is  poor,  and  navigation  by 
team- boats  is  almost  entirely  suspended,  the  principal  obstmction  to  steam-boats 
«ing  tbe  EvansviUe  and  Terre  Haute  bridge  at  Decker  Station,  2  miles  above  Hasle- 
Qn. 

This  bridge  is  provided  with  a  very  imperfect  draw,  located  over  a  sand-bar,  to 
rbioh  boats  can  have  access  only  at  a  stage  10  feet  or  more  above  low  water. 

There  has  been  no  Btep  taken,  so  far  as  could  be  ascertained,  by  the  railroad  com- 
pany to  modify  their  bridge  in  accordance  with  request  of  Secretary  of  War,  -sent 
liem  last  winter. 

I  append  a  table  showing  whatever  commercial  statiHtics  it  has  been  possible  to 
btain :  also  a  comparative  statement  of  commerce  for  the  last  four  years. 

I  inclose  a  table  giving  names  of  the  steam-boats  which  have  made  torips  on  the 
^bite  River,  with  the  exception  that  the  Huyh  Barr^ »  small  steam-boat  of  IXi  tona 
»nrden,  is  permanently  at  work  above  the  Hazleton  Bridge  at  Decker  Station. 

The  last  appropriation  having  been  made  conditional  on  the  improvement  of  mil- 
Dad  bridge  at)ove  mentioned,  tbere  are  at  present  no  available  funds  with  which 
my  work  of  improvement  might  be  contemplated,  but  should  there  be  an^  funds 
I  would  be  recommended  that  the  snag-boat  Biehard  Ford  be  put  in  commission,  re- 
Qoving  nu^rous  snags  between  Hazleton  and  the  mouth  of  tne  river. 

It  is  thought  that  Uiree  or  four  months'  work,  at  an  expense  of  |2,700  to  |3,600, 
7onld  be  of  great  benefit  to  the  navigation. 

No  new  works  are  recommended,  for  the  reason  that  it  is  felt  that  the  present 
Toject  of  improvement  to  obtain  a  depth  of  3  feet  does  not  satisfy  the  needs  or  con- 
itions  of  present  or  future  successfal  navigation,  and  I  am  more  convinced  than 
ver  that  slack- water  navigation  is  the  only  true  method  of  improvement  for  rivers 
aving  sach  a  regime  as  the  White  Biveh 

The  cost  of  improvement  of  a  river  by  locks  and  dams  is  certainly  expensive,  but 
b  is  susceptible  of  a  close  approximation  in  the  estimate,  and,  above  all,  the  improve- 
lent  is  permanent. 

Very  respectfully  submitted. 
Your  obedient  servant, 

O.  h,  Pbtitdidixr, 

AsBiitant  Engineer. 

Maj.  Amo8  Sticknbt, 

Cknp9  of  JEngineen,  U,  8»A.  ^ 


COMHSBCIAL  STATISTICS. 

Ati  of  Hoam-hoaU  plying  on  WMie  Biver^  Indiana,  during  iheJUoal  year  ending  June  30, 

1889. 


[ash  Baxr. 
L.Caray... 
fontesmn* 


Kindofboftt 


Stem  wheel 
Propeller... 
Side  wheel.. 


Toniitge. 


IVmu. 
3S 


Where  plyiog. 


Decker's  to  West  Fork. 
Month  of  river  to  Haeelton: 
Bo. 
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Yewt. 

Toni. 

Appwwfhmtg 

T«n. 

^ 

▲lipiuiiiHft 

1888 

•2,878 
42^868 

181,888 

1888.. 
1888.. 

1^888 

S7,880 

8n.MI 
187.« 

1887 

Skewing  ike  ametmi  of  freigki  earrM  ^  aUamhomlB  mmd  oA^r  CNtfi  •»  IPW*  JSCmt, 

/fuUoiMH  jUocI  year  mMmg  Jum^  90, 1889. 


Artloks. 


LmnberMid  loffs'^nfted" fBet^B-M. 

Staret  and  beadbic JUiBber. 

Hay rrr!^ 

Total  approzlnuiite  Talne 


QaaBtiftiaa. 


8,868^808 

<88€^880 

80 


AppnoiifaBalc 


8tlf^«l 


137,W 


The  steam-boat  flti^^  Ant  has  been  at  work  on  the  West  Fork  during  the  paK 
year,  bat  no  statistios  could  be  obtained  from  her. 
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IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  QAULEY  RIVERS,  WEST 
VIRGINIA,  AND  IMPROVEMENT  OF  NEW  RIVER,  IN  VIRGINIA  AND  WEST 
VIR6INU. 


REPORT  OF  CAPTAIN  THOMAS  TURTLE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1H«9,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Great  Kunawha  River,  West  Virginia. 

2.  Operating  and  oare  of  looks  and  dams 

ou  the  Great  Kanawha  Riyer,  West 
Virginia. 


3.  Elk  River,  West  Virginia. 

4.  Ganley  River,  West  Virginia. 

6.  New  River,  Virginia  and  West  Vir- 
ginia. 


(For  letter  of  transmittal,  see  Appendix  I.) 


F  F  I. 


IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  imprpvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  aroaud  throughout  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.    The  locks  are  about  300  by  50  feet. 
The  following  table  shows  the  present  condition : 


Ko. 


Dl«t*nce  in  miles  from  Charleston. 


Style  of  dam. 


2 
3 

4 
5 
6 
7 
8 


26  miles  above  . , 
21  miles  above . 
16  miles  abore . 

dmilesaboTe.. 

4 miles  below., 
14 miles  below.. 
2*^4  miles  below. 


Fixed.... 

...do.... 

Movable. 

...do... 

..  do.  .. 

...do.  .. 

...do.... 


Com- 
pleted 
in — 


Remarks. 


1887 
1882 
1880 
1880 
l£8G 


I 


Tn  o|)eratinn. 

bo. 

Do. 

Do. 

Do. 
I.^ndor  contract 
Now  udvcrtiscHl. 


One  more  site  may  be  occupied  above  and  several  more  below.  Some 
dredging  is  also  required  in  the  pools,  as  well  as  the  removal  of  snags 
and  rocks. 

The  data  for  the  preparation  of  the  deeds  for  the  site  of  Lock  and  Dam 
No.  8  were  given  ftom  the  office  in  Charleston  last  December,  but  owing 
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:t  ZSGI5EZKS.  r.  s.  arxt. 

~-  T-...:  «—■  o  ~t  i:*--  i»?-a  ii«i»r  matKwsBsrT  delay  in  the  preparation 
••  ur-^  ■  Ai'^.^.  zixr  T  irt  la  zi»i  jjnk  3;w  aoc  yec  been  let  at  eoutract 
u:  ^  «  n>.  ^  '^.r^-7~L».'it*  iifiiiT  ic  pcaccaeaZT  ,u  entire  jea:ion  in  the  com* 

1/   ^    L  >■••' x.ifr -iiriiiael ::} -^xsraswdije  local  charge  ID  liisasnal 
-  r    -I    ::...:  i-^-      Z:>  >'_k«it.  ▼xiia  i*  jpgeailed.  treats  in  detail  of  the 

^-  — -  •'.:  'r  ^--oitHir  it  lift  rj=^-^  ijc$>  pcagnstwcd  the  commerce  on  it. 

7.'-    -    :.    If  iiitf  1.*^  jrrii  Ti;L  irikrriiii  "jccyeen  the  central  office  Id 

. ..-  -<~  :  i.:i    :*-  •■•••i.'^  ij«L  x  :*  i2<is«i  bj"  ni^riit  as  well  as  by  day,  be- 

-^'^-i^ii  •—  i  r  -at*  7r?ncr  onws^t  and  dii^cHon  of  the 

-'.  -    :  i^-  T-:    r  :-  tz-^rrif-xa  is  : cjiik: i reaince. 

.-.  ,  .  •.^--"^.•.— '  ;.ii»   *»^a  £r^G  AC  ^.Kiaviia  Falls,  near  vhich  place 

:>  U'-  >"'?  T  -    T  ra  tj**  Gr^j:  K-KMvha  Biver;  and  another 

5.   :"■  :.   T  :-{>   ■!••*  -.-^^ifc  :rifr  -^ax^ce*  lao  che  New  Kiver.    TLe 

'    -•^.  -.  ;:    ,  -.!t*'S-  nn::   >  .es*   iaa  #!•>  a  mooch  each.    They  send 

•  -  :  -..     i:  ■•?  Lt.  '-  ---r.*  r"?  :t  pt^ccal-eapl  of  the  <tageof  thi*rivfr 

-•-■»-     ■•  >.»."•  •:-.  L^c  :/  rei^TAph  when  there  is  a  r.ipi«i 
-.    --  .i->  1.*-   iirvrrsjifcT'/  A*  winizr*  CO  the  cennal  ofliiv iu 

■  .  ■ '--  :-.:.-"  :.*c  >i'.*a  rii.i'fU.T-ff^  •>«'  dams,  etc,  mav  be  had  iu 

■  ■  .  -  :-  ^ :  ■  i.M  L :  ~ic.i:fL  :c  ".le-  dreso^cs  miy  re«^aire. 

•  r      .  •  ^ — L.T"'   i  ?;ii-1l:  5rac:«:c  shoald  c^  occopit^  at  some 
.      -     ;     :  -   r  .rr  .-  fc.:  ^  '.  ajI'I  Tt-ri^rtj  aLso  on  the  Elk. 

— ^"^     ;  -.      .:     i»*.^..i'r H5,  ^.'^ 

.:        •.-.--.   ■•.  :-  k:    L^ii^isc::.  l-rr? 3jO,1"W.W' 

-r     •.-.  • .  ^v  :  .— >  L  -.."z^  ISC  A.  --i-AT.  *x:IisiT*  oi 

-     .  •   .-:      -^      .  .-?^       Sl.i63.*i 

.*...:  L  :  ^      »  •      ■  ■?•* 3,  iX.iO.  IH) 

■  — .■    .'.  --•:   '  ■  *l  *r  i:  :v.i3u:3* 1Jl>.5J4.1V'> 

llW.4?C.t3 

>^.     '.:._:.•■  4    i  \k     *   l'N,40\29 

^    •.  fc    ••     -«•:  :  -.'i  t:c  :co:  :^-c.:i  .f  exissut;  p7vj«c: S70.iX<».iW 

>    ■  ..  .:   .■; :       tz.:-   r  '1  rf<::Lir*iw  iT»  *rf  «*:::oi*  :J  ox"  river  And 

:»:•-*.■•    "  ".'*'«■  :  -  "-  '-'"^'^  • 

.•'.«~i.-    •  :^i':^i  ■       'nil/A  T^'S  *"»•/•*?  «w  Mr->M,'Ji«^*9  <l  £ocir  .Vo.  7,  i>pfMtf  i' 
».-  ;"i     ;>*:■'•    ^  ■  '•-   f'-.  ."'i-'-^-'i,    *.  »~j..  «M  p.  ■..  5rp:^)ii&fr  12.  1?!)^. 

.:,<  k;:.*  c^*.  -i".     ::::-'-'   '•■: «    i^  ^.'^r^j.-cj^  {:>  c::.>4-.*  i;k:xi«    BuwcrT.  &/  cable  jmni*  .  pier  »toof^ 

4CC  coaplesc  v^-.^tb  yMocrr     Pirr     .„,vj'{ 
>'c.  y  4=^  AT-i  *iirf*«  :f  ;-•£•■  #r  ei.-«p«  exca-      p*r     p«rr  cabic  •tooe.     .f'nn^ 

i-ACuKitAcd    c^^:v       ymnl.       eocL.     V  l.< 

v>xA=irrH  "n-.:^-a  Sx.  a::a=*  w.  Va tl46    ».»  ri.00  »J.«»  «.:6i>' 

:      i:-krT^rA»f.ni.  >:.  Al.Jk^^W.  Va i  6^0         .30  5.50  1.50  J.»l'.'*' 

3      M.rt:aV.>=;:JLCiAr:*:.^a.W  V* i4»  .      .27  5.J5  J.  .-0  ^.r^f, 

4'    :>AT-::EcAS.':!iAr:**«Oi  W.  Va  irS        .27  4.M  1.11)  iWii* 

"  Tb:s  p:v>p>oiMl  is  DOS  fti^ned.  bat  ih«  bidder  wm  preheat  and  acknowtodf  ed  the  propoeel  m  hii.  «* 
iBdicaMdby  the  f^oMnaMy, 

CoDinet  with  Darid  Egan. 
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^0.1.  I^nra 

iro.lK«Mia** 

No.  3.  ClwriM 

No.*.  John  Hot- 

BUL 

AmooDt. 

Bid. 

Amoont 

BU. 

IjOOODt 

Bid. 

Anunut 

Ttmtar   tmi    pUak, 
p«1.0MaM,EL.U.. 

80,  MM 
1,«0 
1,100 

|2».IKI 

l.« 
.M 

*2,»0 

m 

Let 

.07 

nsu  ltS.00 

2,  SI*    \.n 
m     .07* 

«2,tOO 

MO 

MSitO 
LIS 

nna 

"i'^Sr'-"'- 

4,I3§ 



1,171 



S^IM 

<Bia 

Contnet  with  Lkytea  WilUanu. 


jl&«tr«e<  tfpnpMtJ*  for  htiUUitf  Look  Ifa.  7  of  th«  Qrtat  KtuiMika  Biver  iMpiwoMM^ 
Mcaetf  at  UM  IMIM  SlotM  «iv(mw  oAm,  CWimIom,  JDnMwta,  IT.  r«.,  «<  4  p.  »., 
OebOir  iO,  1688,  ty  Col.  ffUUm  P.  C^UU,  Co(:pt  a/  MngtttMr: 


L  C.  I.  Mo- 
Dinuld,  Flna- 

bnrib,  Pa. 


Intf"^' 


Kb^Uitoff,  »r  1.000  (ML,  B.  U  . 

X^BtTardAci  BlllBi parcn.  jd. 

SiCKTailoii  ....  ■■- 


Busking  BHonry 

Bnnk-bOB  muonry    

PoiDted-fwe  nuMDry... 


Kills    . 


Parinji' 


t:.«ao 


pemuafint  wiutruo- 


10.001       2,  TOO  so.  OU 
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Contract  witli  CBCbin,  Stiokney  A,  Ciud. 


SDVU  AKT  Br  TOTALS. 


Xo.l.  C.  L  UcOould.PlnttniTtcl'.  P>  (laiMSaTS 
Mo.  I  Bmibua&IIcE>-li>d'*°'^^l 

iDd t3l).4n.M 

So.  a.  Carkin.  HUokmy  ACram.But 

Hwliwo.  Uich IH^OSLOO 

So.  4,  Winitm  A.  UcCoab,  Puksn- 

hnrirb.  W.  Ti>  I7S,I15.0D 

Mo.  }.  Hou  ft  FsllHldiar,  CinabmBtl, 

Ohio IIIMO&W 


fo«.  Hlnti.CBldfrwoadftUtUqias^ 

Cbirienon.  W.  Vb 

:o.  7.  U.  H.  Straiii  ft  Kmi.CleTalud, 

Id.  l.'i^k'HfltMKbt."Himtioita. 


Mo.  il''BAfl^a:''«  QiwlV.CAitrieniiaJ 


.ifttlraelo/prapoiab/or  buiMiaif  adiimp-biNir  for  tKe  Great  Kanawha  Ji—r  imanBtmimt, 
opated  al  llie  L'nittd  SlaU*  mQinttr  ojffim,  CKarltiloH,  W.  Fa.,  at  t p.m.,  AtnMrf  S, 
ldH9. 


Mo. 

Nuo«  ud  uddniH  of  blddx. 

ABMHt. 

I'S! 

Contnet  vibli  I^flea  WiUluna. 
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bbpobt  of  icr.  a.  |f .  scott,  assistant  rnoinbxr. 

United  States  Enoinxxr  Office, 

CkarleaUmf  W.  Va,y  Juw  10, 1889. 

Captain  :  I  faaYCi  the  liooor  to  sabniit  tho  following  report  on  the  Great  Kanawha 
i  ver  improvement  for  tiie  first  eleven  months  of  the  nscal  year  ending  Jnne  30, 1889. 

LOCK  NO.  2  (STATIONARY  DAM).— OPBRATINO. 

[Located  84  milM  from  mouth  of  river  and  26}  miles  above  Charleston.] 

This  lock  has  been  in  good  order  and  reffular  operation  dnring  the  year.  Locking 
ss  aiispended  tluree  times  (forty-three  hours  altogether)  by  high  water.  The  fof 
cving  is  from  the  records  kept  fit  No.  2 : 

ftroogh  the  lock  during  the  eleven  months : 

CiMil bnshels..  '324,000 

Coal  barges •.  132 

Steam-boats 1,271 

Other  craft 37 

Passengers 4,355 

Misoel&neouB  fireight,  merchandise,  prodoce,  etc tons . .      2, 105 

Lumber  and  logs... feet,B.M..  367,200 

Total  number  of  lockages  made 1,313 

UOCK  AND  DAM  NO.  2.— NEW  WORK. 

Biprapping  hank; — Owing  to  want  of  fands  in  the  winter  of  1887-^88,  when  the 
ck  was  pat  in  operation,  the  shore  protection  about  thtt  works  was  considerably 
irtailcd.  The  banks,  particularly  on  the  abotment  side  where  the  soil  is  sandy, 
3ginning  to  scour  badly,  it  was  found  necessary  to  extend  the  riprapping  both  above 
3d  below  the  works.  This  has  been  carried  on  from  time  to  time  during  the  year, 
I  circumstances  required,  with  small  forces  of  hired  labor  looked  after,  and  as  tar  as 
racticable,  assisted  by  the  regular  lock  hands. 

About  1,520  cubic  vards  of  stone  have  been  placed  on  the  abntment  bank  daring 
le  year,  extending  the  protection  280  feet  farther  down  and  165  feet  farthernp  stream 
tim  the  dam  than  before.  In  addition  518  cubic  yards  of  riprap  stone  were  piled  up 
Q  top  of  the  bank  above  Ihe  abutment  for  contingent  use. 

On  the  lock  side,  below  the  works,  the  bank  was  clear  and  graded  for  a  distance  pf 
55  feet  farther  down  stream  and  660  cnbic  yards  of  riprapping  placed  thereon. 

All  of  this  stone  was  taken  from  the  Dunn  and  Connelton  Coal  Company  qnarries 
ear  the  site;  that  for  the  abntment  side  being  boated  across  the  river. 

Cribt  at  head  of  Lock  2.— Colonel  Craighill  contracted  with  Mr.  Lay  ten  Williams, 
le  lowest  bidder,  for  building  these  cribs  by  agreement  dated  October  26, 1^88.  The 
>ntract  was  completed  in  Deceiuber.  The  work  consisted  in  extending  the  outer 
lard  approaches  op- stream  300  feet  from  the  48-foot  crib  first  built  at  the  bead  of  the 
ver  wall  by  building  three  more  cribs.  They  were  made  of  square  white-oak,  drift- 
ilt-ed  and  filled  with  stone,  tops  paved  with  large  blocks.  The  upper  crib  is  20  feet 
y  40  feet  on  bottom,  with  sloping  *'  ice-breaker"  and  ;  the  other  two  are  20  feet  by 
>  feet  on  bottom.  They  are  27  feet  high,  tops  12  feet  above  pool  level.  The  cribs 
re  placed  50  feet  apart  in  clear  and  on  line  slanting  back,  the  upper  one  being  30 
let  back  from  line  of  chamber  wall.  In  building  tbera  70,837  feet,  B.  M.,  of  timber, 
,358  cubic  yards  of  stone,  and  3,230  pounds  of  drift*  bolts  were  used.  These  cribs 
rercome  the  danger  of  boats  being  drawn  over  the  dam  in  high  stages,  and  together 
'ith  the  improvement  made  in  the  shore-line  during  the  year  (to  be  reported  under 
le  head  of  dredging),  made  the  upper  approach  to  the  lock  both  safe  and  roomy. 

Completing  lock-house  at  No.  2. — This  work  was  completed  by  the  contractor,  Mr. 
^avid  Eagan,  in  August. 

LOCK  NO.  3  (stationary  DAM).— OPERATING. 

[Located  79^  miles  from  mouth  of  river  and  21^  miles  above  Charleston.] 

Locking  was  suspended  from  October  5  to  November  11  for  the  repair  or  change  of 
lie  filling- valves,  also  on  three  days  during  the  year  by  high  water.  With  these  ex- 
^ptions  the  lock  has  been  in  regular  operation. 
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LOCK  AND  DAM  NO.  5.— OPKRATINO. 

[Looated  67^  miles  from  month  of  xiTer  and  9i  milea  aboTO  Charleston.] 

The  dam  was  standing  one  handled  and  three  days  dnring  the  eleven  months  end- 
f  June  1.    It  was  put  ap  foar  times  and  lowered  four  times  as  below: 


HsaeuTer. 

DstSb 

taken. 

MSB 

employod. 

•RffiBfyrtfif 

led. 

July  2,8 

Sept6 

Sept  25^28,28. 

Oct  12 

Deo.  4| 6^6 

Dec  18 

May  11, 12;  18.. 

May  26 

10  15 
2    20 

18  6 
2    10 

10    25 

2    26 
20    20 

2    80 

4     to     6 
0 

4  to     6 

5  to     6 
4     to     6 

6 
5 

6 

No  difflenltj. 
do. 

nefisd. .............. 

led 

Delayed  by  water  being  too  higb. 
No  troable. 

'0VOd.  •>..•...>>•>.. 

led 

FIto  boon  taken  to  pnt  pier  bar  on  track; 

alno  delayed  by  drift 
Nodiffienlty. 
Delayed  by  breakingtreetle  ohaint  and 

by  tripper  being  off  irack. 
No  diffioolty. 

led ... 

'mwmL  . ........«*.i-t 

lie  following  is  from  the  records  kept  at  No.  5  for  th^  eleven  mouths : 


onsb  tbeloek: 

iJotA bnaheU..  8,467.000 

Coal-borgee 702 

Steamere 880 

Otberoraft 24 

Paaaengert 0^848 

Lumber  and  logs feetk&M..  016,670 

Shinfflee 110,750 

Total  lookltgea  made 087 


Tbnmxb  Navigation  Paaa : 

Coal basbeU..  10,308.500 

Coal.bargea 2.108 

Steamers 2,  i61 

Otberoraft «..  :» 

Lombor and  logs feet^RM..       888,000 


LOCK  AND  DAM  NO.  6.— OPBRATINO. 

[Located  54  miles  frx>m  month  of  river  and  4  miles  below  Charleston.] 

The  dam  was  standing  one  hundred  and  four  days  dnring  the  time.    It  was  put  up 
d  lowered  six  timesi  as  follows : 


ManeoTor. 

Date. 

Time 
taken. 

Men 
employed. 

Bemarks. 

iMd 

Jaly2.8 

July  11 

July  16 

S-pt  6 

Sept  28 

Oct  12 

Df»c.4,6 

Sept  18 

April  24. 26... 

April  26 

M^yll.l2 

May  26 

A.   m. 
0    60 
8    20 

8    65 
2    45 

0    00 
2    40 
0    25 
2    45 
8    25 
2    .0 
0    00 
2    40 

4 
4     to     6 

4      to      6 
4     to      5 
4      to      6 

3  to      4 

4  to      5 

4 
4     to     6 
4     to     6 

4 
4     to     6 

No  difflonlty. 

Fonr  treotlea  beld  np  by  a  large  tree; 

all  put  down  uniijnred  next  day. 
No  diffloultiy. 
Do. 

wored-.  ».■»-»-» ------ 

ieed 

wered ............... 

laed 

Do. 

vered. .............. 

Do. 

teed 

Do. 

eren'd. .............. 

Do. 

teed 

Do. 

wered..  >-.... ....... 

Do. 

teed.- 

Do. 

wered , 

Do. 

ioTB.— It  win  be  noticed  that  thia  dam  ia  let  down  oftener  than  the  othera.  Thia  is  done  to  facil- 
te  oool  shipment  from  the  Charieeten,  or  !No.  6,  pool ;  the  practice,  on  this  acconnt.  being  to  lower 
>.  6  as  soon  as  there  is  6  feet  for  navigation  in  the  open  river  below.  Dams  4  and  6  are  generally 
Id  np  nntil  the  river  gets,  or  is  likely  to  get  np  to  abont  7  feet  open  stage.  Dam  No.  6  can,  if  do> 
ad,  be  held  ap  longer  than  the  others,  it  having  the  most  weir  wi^. 


* 
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The  following  is 
ending  Jane  1: 


firofn  the'ieeorde  (tf  Look  NoJ  6  fiir  the  elereo  mo 
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Che 


TMI 


8i,*l 


Cwd 

Coal-lMuri^ea «... 

SCeMn-boAtt 

Other  oraA • 

PMsengen 

Hisoellaneoiis  freight,  merehtDdlae,  produce,  eite  ...toat. 

lUilroadtiee 

Kawlogt 

Staves 

Tan  iMirke oocda. 

Sawed  lumber fb^B.li. 

Total  lockages  made 


Ml 
4TI 

4,tl4 

l,«7t 


71 


U^OM 


LOOK  HO.  7.— OOK8TBUOTIOV. 

[Located  44  milea  from  month  of  riTer,  14  mllee  below  Chaiieston,  and  1}  milei 

St.  Albana.] 

Contract  for  lock. — ^In  ftocordanoe  with  Colonel  CnilghUl's  adTortiaement  dete 
tember  11, 1888,  proposals  for  baildiog  Look  No.  7  were  opened  Oetober  9SL  Tl 
tract  was  let  to  the  lowest  bidder,  Carkin,  Stiokney  d^  C^m,  of  East  8ai 
Mich.,  by  agreeineDt  approved  December  7.  Work  was  eommenoed  in  Jaoai 
starting  to  open  a  qaarry  on  Gregory's  fkrm,  on  the  opposite  side  of  the  nv 
abont  a  mile  from  the  lock-site.  Work  in  the  qnarry,  inolading  ontting,  wt 
pended  ftom  April  20  to  May  20  by  the  failure  of  the  contractors  to  eopply  mc 
carry  it  on,  but  with  this  exception  fair  progress  has  been  made  at  preparing 
There  is  now  about  1,450  cubic  yards  out,  700  of  which  is  fisoe  stone,  rock,  and  p 
face,  cut,  the  remainder  being  prepared  backing. 

Dredging  for  the  coffer-dam  was  begun  April  16.  and  the  placing  of  the  coffe 
menced  May  8.  Some  time  was  lost,  too,  in  April  and  May  on  this  part  of  w< 
lack  of  equipment  and  material  to  carry  it  on,  but  latterly,  except  as  interrap 
high  water,  better  progreHs  has  been  made.  One  hundred  and  ninety-six  linei 
of  coffer-dam  (it  will  be  830  feet  long  altogether)  are  now  placed,  which  indue 
upper  shore  and  two  cribs  on  the  long  side. 

The  coffer-dam  is  made  of  round  timber  cribs  21  feet  by  16  feet  in.  plan,  fi 
to  22  feet  high,  filled  with  coarse  river  bed  (dredged)  material,  sheathed  outsi* 
banked  with  puddle  clay  topped  with  dredged  materiid. 

The  lock  will  be  of  masonry,  resting  on  solid  rock.  The  bed-rock  is  fonn 
from  II  to  12  feet  below  low-water  mark.  The  lock,  not  including  gnanl-cril 
be  141  feet  long ;  between  hollow  quoins,  343^  feet.  Width  of  chamber,  55  feet 
walls  are  to  be  20  feet  high,  above  miter  sills  (5  feet  above  upper  pool  level)  and 
25  feet  high  above  bed-rock.  The  present  contract  includes  tne  masonry,  earth 
guard -cribs,  shore  protection.  In  other  words,  the  entire  lock  complete,  exec 
gates. 

Loch-houte  at  No,  7. — A  look-house  was  built  at  this  site  during  the  year, 
built  nnder  contract  with  Mr.  David  Eagan,  agreement  approved  September  2! 
The  work  was  completed  in  March.    It  embraced  a  single  lock-house  (intended 
for  lock-keeper)  of  eight  rooms,  including  an  office  and  store-room  and  the  re 
outbuildings. 

IXKIK  MO.  8.— 81TB  FOR,  STO. 
[Located  8ft|  sdles  from  moath  of  river,  22^  mllee  below  Charleston,  and  81|  below  Raymond 

Some  additional  surveys  and  borings  for  rook  were  made  and  the  site  del 
located  last  autumn.  Agreements  for  the  purchase  of  the  necessary  land  at  t 
were  also  concluded  early  in  December,  but  owing  to  delay  in  the  Departm 
Justice  in  procuring  title,  proposals  for  building  the  lock  have  not  yet  been  call 

Drawings  and  specifications  for  the  lock,  and  also  for  a  single  lock-house  an* 
to  be  bnilt  at  the  site,  have  been  made  during  the  year. 
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DRXDaiNO. 

e  dredge,  Msistod  by  the  tow-boat  Bee,  was  emploved  a  consideTable  part  of  the 
ring  eeasoD  last  enmmer  and  fill  at  and  near  Look  No.  2.  deepening  and  straight- 
gr  the  immediate  approaches  to  the  look  and  the  ohannei  at  Hanrev'e  tthoal  Joet 
ir«  The  npper  approach  was  widened  and  mnoh  improved  by  strafght^iing  the 
»-line  for  abont  50u  feet  above  the  lock ;  some  blasting  and  orane-bSst  work  was 
d  necessary  in  connection  with  this. 

i^  lower  aoproach  was  deepened  considerably  and  some  work  done  at  the  head  of 
f  ey's  Shoai,  but  there  is  still  a  good  deal  of  dredging  to  do  below  the  lock,  in- 
ins  Harvey's,  to  make  7  feet  depth  at  lowest  stages. 

^ny  three  weeks  were  occnpicfd  in  Angnst  in  removing  deposit  from  the  ap- 
>tthes  and  chambers  of  Locks  3  and  5.  Two  weeks^  dredging  was  done  at  the  head 
'ditcher's  Creek  Shoal  in  October.  Fiiom  October  16  to  November  14  the  dredge 
.  tow-boat  or  the  orews  were  engaged,  when  not  stopped  by  high  water,  on  the 
n^ams  and  repairs  at  Look  No.  3w 

*he  river  keeping  too  high  io  dredge,  the  boats  were  laid  op  November  16. 
Upaire  on  tow  boat  and  aredge. — Considerable  repairs  were  necessary  on  the  tow- 
it,  her  hall,  deck  timbers,  guards,  etc,  having  become  badlv  decayed  or  worn. 
d  was  pot  on  the  docks  and  overhauled  and  repaired  in  April.    The  dredge  was 

0  docked  and  repaired  before  going  to  work  this  spring. 

fork  at  Soarjff  etc, — Dredging  was  begun  at  Scuy  Shoal  May  17,  and  has  been 
ler  way  there,  except  a  few  days^  interruption  by  hiffh  water,  since  that  date. 
» old  dug  chute  is  being  widened  and  the  oredged  wall  on  the  nght  made  higher. 
)  tow-boat  men  have  complained  a  good  deal  about  this  place,  and  the  work  is 
ig  done  at  their  request.    There  is  a  considerable  dredging  of  about  the  same 

1  needed  at  Johnston  Shoal  Just  below  Scary. 

ew  dump-boat. — ^A  contract  for  buildins  another  dump-boat  for  use  with  the  dredge 
made  with  Layton  Williams,  the  lowest  bidder,  by  agreement  with  Colonel 
i^hill,  dated  March  14.  The  boat  is  now  nearly  completed.  It  will  be  a  four- 
led  side-dumper,  58  feet  long  and  20  feet  wide  at  deck,  with  a  oapaoity  of  60  cubic 
Is. 

TKLBPHOMS  UinB* 

.  addition  to  ordinary  repairs  to  the  line,  that  part  of  it  below  Looks  Nos.  5  and  6 
been  moved  from  the  right  to  the  left  bank  of  the  river  daring  the  year,  and  the 
extended  from  Lock  No.  6  to  No.  7.  The  line  is  now  50^  miles  lonff,  with  eight 
ioDS,  viz :  E^anawha  Falls,  Locks  Nos.  2,  3,  4,  5,  6,  and  7,  and  Charleston  office, 
keeping  of  the  telephone  line  and  apparatus  in  order  (as  the  operation  of  the 
able  dams  particularly  required)  involves  a  considerable  work  and  trouble.  The 
kiTB  to  the  line  are  mostly  made  by  the  regular  hands  at  the  locks. 

OFFICB  AND  FDELD  WORK,  ETC. 

he  principal  items  of  work  done  under  this  head  during  the  year  are  as  follows : 
wings  and  specifications  for  Lock  No.  8,  and  for  the  single  look-hoase  and  office 
poeed  at  that  site ;  drawings  and  specifications  for  No.  7  lock-house,  specifica- 
us  for  dump-boat,  drawings  and  specincations  for  irnard-cribs  at  Lock  No.  2,  draw- 
I  for  new.nlling  valves,  etc.,  for  Lock  No.  3 ;  detailed  working  drawings  for  Lock 
7,  additional  surveys,  soundings,  and  borings  to  rock  at  sites  for  Locks  7  and  8. 
Ir.  Thomas  E.  Jeffries,  assistant  engineer,  has  been  employed  regularly,  and  Mr. 
)odore  Schoonmaker,  assistant  engineer,  the  greater  part  of  the  year  on  general 
se,  field,  and  inspection  duty.  Bir.  William  M.  Peyton  has  continaed  to  attend 
ihe  clerical  work  in  this  office,  and  to  look  after  the  property  connected  with  the 
irovement.  The  faithful  and  valuable  assistance  of  all  these  gentlemen  is  gladly 
Aowledged. 

Very  respectfully,  your  obedient  servant^ 

Addison  M.  Scott, 

Beiideni  Engineer, 

lapt.  Thomas  Turtls, 

CapUUn  of  Engineered  U.  8,  jL 
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BEPOBT  ON  THE  OOUPSESSI'VE  STBENOTH,  SFSOIFIO  OBATITT^AHD 
RATIO  OF  ABSORPTION  OF  OREAT  KAJIA-WHA  BANDSTONES,  GREOCBT 
QUABRT;  MADE  UNDER  THE  DIRECTION  OF  LIEUTENANT  COL- 
ONEL W.  R.  KINa,  CORPS  OF  ENQINEEBS,  BT  LIEUTENANT  THOMAS 
H.   BEEB,  CORPS   OP  ENOINBERS. 

The  bydrnalio  press  formerly  used  by  General  GiUmore  in  testiug 
boildtug  stones  was  nsed  in  these  tests.  The  same  methods  are  here 
followed  also,  so  that  these  results  are  comparable  with  those  given  in 
Appendix  II,  Annual  Beport  of  the  Chief  of  Engineers,  187d. 

The  working  of  the  press  and  gauges  was  ronghly  tested  as  follows: 

Foniiili,  mi-u. 

To  raise,  aapport,  ftud  lower  nuloAdad  T«m 600 

To  raise,  aapport,  and  lower  on«  GOO-poond  anebor  . 1,040 

To  raise,  support,  uid  lower  two  GOO-poaod  aoehora l,!>r>5 

The  discrepancy  in  these  readings  la  considerably  within  the  smallrat 
reading  of  the  gaage. 

Two  gaages  were  need,  one  reading  to  25,000  pounds  and  the  other 
bo  100,000.  They  read  closely  together  np  to  the  limit  of  the  snialler. 
The  l&tt«r  was  cut  off  when  the  preaanre  exceeded  26,000  pounds. 

Crmttdng  itr^ngth  ^  Gr«at  Xaaowta  *mAtUm»»  i%  two-taok  ni(et. 


Dnb,  Una.  ocnnpact. 


Dnb.Qae.lHablB... 
DT&b.HDe.aRnpwt. 
Gny,  flae.  oompact. 
Dr»b.fijmftiiiblB  .. 
Gray,  ruber  frUble 


Ongory  quarry,  lonth--. 
G™s<"7  qn»rrj,  Dorth . . . 


3,471  lU.  4 


Gni;,  coirxk  Mable 


Grngurj  qiuny,  lower  lualda . . 
QrcKOT  qiury,  lower  oatoidn . 
GroEOr;  qnarrj.  lover  inside.. 


am  &MIS&I 


AMi>>,>80  iiM  %.va 


M,3H 


The  specimens  were  approximately  2- inch  cnbes ;  most  of  them  were 
\  little  scant,  however,  and  allowance  has  been  made  for  this  in  the 
wlnmn  "  strength  of  specimen." 

"Weights  for  determining  specific  gravities  were  taken  to  the  nearest 
millogramme,  the  fragments  used  weighing  from  22,000  to  70,000  millo- 
(rrammes.  When  weighed  in  water  the  pieces  were  hnng  by  a  few 
Bbers  of  nospun  silk,  whose  weight  was  almost  inappreciable. 

The  appended  diagrams  show  some  of  the  more  characteristic  forms 
into  which  the  specimens  broke,  as  they  appeared  before  being  taken 
from  the  press. 

Bespectfnlly  forwarded  to  Oapt  Thomas  Turtle,  U.  B.  Engineers. 

W.  B.  Kino, 
Ximrf.  (7oi.  0/ .fiiK^tnecra. 
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REPORT  OF  TB8TS  MAJDB  FOR  COLOKBL  CRAIOHUL,  O0BF9  OV  MTgUIMUM, 

XBAL  onjJifORB,  nr  UAMCSf  laSL 
Table  showing  onuhing  strength^  speeyie  granitg^  «fe.,  of  MgiU  94m6k'omho$  of 


Name  and  number  of 
speoimcMB. 


Preston  qnarry: 

No.l 

No.2 

No.8 

No.4 

Blk  quarry: 

Nal 

No.2 

No.8 

No.4 


PodtUm 

when 
cruabed. 


On  bed  . 

...do... 

On  edge 

....doT.. 


On  bed  . 

...do... 

On  edge 

....doT.. 


apedlmen. 


Poundt. 
44,000 
48,000 
40.000 
42,000 

41,000 
SS.O0O 
44.000 
40.000 


P« 


iBflh. 


11. 
12.000 
10.000 
10^000 

10,380 

8^700 

11,000 

11,600 


SpMlflO 


t,4» 

1,490 

S,40t 

S,44A 


9b  418 

X4m 


IBL7 
UiL7 
ISLf 
IIOIS 

UIL7 

USLft 
IMLf 


Ml 
Ml 

Ml 
Ml 

Ml 

l« 
Ml 
1-S 


REPORT  OF  ME.  A.  X.  sCOTT,  A88I8TAHT  XBTOimXR. 

UHrtBD  States  EinHmas  Owwkm, 

Ckarlo$ta%,  W.  F3k,  4pril  ll^lSL 

Captain  :  The  following  considerationo  oonoemiiiff  the  onidiing  atrength  of  §!«• 
for  Lock  No.  6  are  respectfully  submitted.  The  results  of  the  recent  teste  by  G» 
eral  GiUmoro,  of  the  eight  specimens  from  the  Elk  and  Preeton  quarries,  £dU«(9 
much  below  our  reqairementSi  and  the  fact  that  these  conditions  are  likely  to  p^ 
hibit  the  use  of  the  most  available  quarries,  has  led  me  to  make  some  oomparisopirf 
the  Kanawha  stone  with  other  sandstones,  by  means  of  the  reports,  etc.,  sft  hasi 
It  appears  from  the  report  of  General  Gillmore^  to  which  yon  osUed  uystlostiB 
sometime  ago  (published  in  the  Report  of  the  Chief  of  Enffineen  lor  187S»  TdL  % 
page  819),  as  well  as  from  other  data  consulted,  that  our  reqiurements  are  pnetfodlc 
much  above  the  strength  of  nearly  all,  if  not  all,  of  the  strongest  sandstooee  is  tti 
country.  In  the  ^'general  table'' of  General  Gillmore's  report  (beginning  on  pill 
846)  he  gives  the  strength  of  56  2-inch  cubes  of  sandstone  from  various  places  iiitti 
Northern  States,  4  from  New  Bruswick,  and  2  from  Scotland.  (These  Dlocks  mm 
crushed  between  wooden  cushions,  and  for  comparison  with  the  Kanawha  stones  thil 
were  crushed  between  steel  plates,  the  red  figures  being  the  averMes  after  IncnisriM 
by  10  per  cent,  all  over  40,000  pounds,  as  per  table  on  piM^e  845  ofrapcrt,  are  gWoL) 

From  the  roport  of  trials  on  these  sixty- two  cubes  I  and  the  following : 

Of  forty-two  on  bed :                       Pounds.  Of  twenty  on  edge :                          Vmd^ 

Averageofall 32,340  AverageofiSl ZkJVk 

Highest 70,900  Highest 60,41 

Lowest 17,000  Lowest 16,lfll 

It  appears  that  the  strength  of  stone  is  generally  proportional  to  the  weigki 
Nearly  all  of  these  sandstones  are  lighter  than  ours.  Twenty-siz  of  them,  howsTM^ 
run  140  pounds  and  ov^r  to  the  cubic  foot.    They  show  the  following :  ' 

Fourteen  on  bed :  Pounds.     Twelve  on  edge : 

Average 40,746  Average S^«574! 

Lowest 20,200  Lowest i9,«tw 

If  from  these  twenty-six  heavy  stones  the  three  fiom  Medina^  N.  T.,  aieeliminate^  |( 
we  have : 


Twelve  on  bed :  Pounds.  I  Eleven  on  edge: 

Average 35,900  Average 35,iMSl 

Highest 54,000  )         Highest 46,7«! 

To  compare  these  results  with  those  obtained  from  trials  of  forty  oat  of  ibrty-flvi 
2-inch  cubes  of  Kanawha  stone  sent  to  General  Gillmore  by  C^ptsln  Tortle,  in  Jsit' 
nary,  1880.    All  crushed  between  steel  plates : 

Twenty-six  on  bed : 

Average 60i^i 

Highest 85.09l| 

Lowest • 46^8^1 
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Eleven  broke  under  60,000  pounds ;  nine  broke  at  or  under  55,000  pounds. 

\  on  edge : 

Pounds. 

Average 55,606 

Higbest : 68,000 

Lowest :i5,000 

The  cubes  not  considered  above  are  tbe  four  from  top  of  mountain  (No.  9  of  table) 

>t  nsed  in  work,  and  the  one  on  edge  (No.  5  of  table)  reported  at  80,000. 

The  comparison  shows : 

(a)  That,  leaving  out  the  Medina  stone,  the  average  of  the  Kanawha  on  bed  is  above 

.«  strongest  in  tbe  report. 

{h)  That  the  lowest  of  the  Kanawha  on  bed  is  considerably  above  the  average, 

'en  for  the  heavy  (140  pounds  or  over  per  foot)  stone. 

(c)  That  the  lowest  of  the  Kanawha  on  edge  is  above  the  average  of  all  in  the  re- 

»rt,  and  but  little  under  that  for  the  heavy  specimens. 

Tbe  tests  of  the  eight  cubes  from  the  Prestou  and  Elk  quarries  recently  made  show 

ich  lower  results. 

Tbe  averages  of  all,  four  on  bed  and  four  on  edge  as  given,  are : 

Poands. 

I  bed 42,000 

I  edge 43,000 

The  Elk  stone  on  bed  are  both  reported  lower  than  on  edge ;  this,  taken  in  conneo- 
»ii  with  the  former  tests  from  the  same  quarry,  make  it  appear  probable  that  the 
d0  and  edges  have  been  confounded,  either  by  the  cutter  in  marking  or  in  the  rec- 
1«     So  considered  the  averages  stand: 

Ponnds. 

L  bed 45.500 

I  edge 39,500 

Ifotwithstanding  all  of  General  Gillmore's  tests  show  that  a  wide  range  must  be 
owed  for  among  good  specimens  from  the  same  quarry,  there  appears  to  be  too 
ich  difference  betweeu  these  eight  blocks  and  those  sent  by  Captain  Turtle.  Both 
iliooe  iirst  sent  from  Elk  (all  practically  from  the  same  ledge),  tried  on  bed,  show 
ry  high  results,  and  the  weight  and  appearance  of  the  Preston  stone  would  lead 
B  to  expect  a  strength  from  it,  on  bed  at  least,  up  to  the  average  of  the  Kanawha 
»ne.  The  crushing  surface  used  for  the  eight  blocks  are  not  ^iven.  If  of  wood, 
isiderable  of  the  discrepancy  could  be  accounted  for.  The  tact  that  the  eight 
K^ke  were  just  from  the  quarry  and  not  well  seasoned  as  the  first  will  account  for 
rt  of  the  difference. 

rbongh  the  results  from  the  eight  cubes  are  so  much  lower,  it  appears  they  still 
ik  among  and  above  the  average  of  the  strongest  sandstones  mentioned  in  General 
llinore's  report. 

[tapi>ears  from  other  authorities  consulted — Mahan  (Civil  Engineer,  pages  71,  72, 
(.)  Hasweli,  Trautwine,  etc. — that  the  weakest  of  the  Kanawha  stone  thus  far 
ited  rank  with,  and  generally  much  above,  the  strongest  examples  of  European  and 
lerican  sandstones  given. 

Lll  of  the  Kanawha  specimens  considered  above  (except  the  four  from  Preston's) 
•re  taken  from  the  well-developed  quarries  from  which  Lock  3  and  locks  and  dams 
md  5  were  built.  They  were  selected  from  among  the  good  stone,  and  were  no 
abt  considerably  above  the  average  of  the  face  stone  used  in  these  works.  It  ap- 
BhTB,  however,  that  over  25  per  cent,  of  these  selected,  and  mostly  seasoned  blocks, 
olce  below  the  strength  required  for  No.  6. 

rhoagh  the  tests  so  far  made  do  not  show  any  regular  decrease  in  the  strength  of 
B  etone  as  we  descend  the  valley,  geologically  the  formation  becomes  newer,  and 
perience  proves  that  t  ho  stone  in  the  upper  part  of  the  valley  is  harder  and  better 
an  in  the  lower.  It  is  safe  to  say  that  no  stone  will  be  found  below  Charleston 
tier  than  that  furnished  by  the  Elk  (]^uarries,  and  it  is  probable  that  none  will  be 
and  as  good.  This  stone  has  been  quite  extensively  used  in  Lock  4  and  in  Lock  and 
un  5  for  almost  all  the  different  purposes.  It  has  been  considered  among  the  best 
ijployed  for  important  parts,  as  coping,  corners,  sills,  etc. 

£b  regards  weight,  further  comparison  of  the  Kanawha  tests  with  General  Gill- 
9re'8  report  shows  that  tbe  lightest  of  our  stone  considered  above  are  equaled  by 
at  from  but  three  quarries  mentioned,  and  excelled  by  but  one — a  calcareous  sand- 
3ne  from  Minnesota.  It  also  appears  that  the  ratio  of  absorption  in  all  of  the 
maw  ha  stone  is  low. 

Ail  considered,  it  seonis  that  so  far  ns  any  of  those  conditions  are  concerned  any  of 
e  good  acceptable  (as  heretofore  interpreted)  stone,  in  this  part  of  the  valley  at 
WBtf  is  quite  sufficient  for  our  purposes  and  it  aj^pears  doubtful  whether  it  is  ueces- 
ry  or  expedient  to  require  them.    With  or  without  such  conditions,  experience 
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teaches  the  necessity  of  careful  iDspection  as  well  as  the  distinet  andentandingi 
ODly  such  stone  will  ho  admitted  as  are  in  all  leapeota  satiafketory  to  the  engiiw 
charce. 

If,  liowever,  conditions  as  to  strength,  et<$.j  are  considered  adTisable,  it  seeait 
dent  that  the  interests  of  all  concerned  reqnire  them  to  be  materially  lowered. 

Owing  to  the  discrepancy  of  the  data  now  at  hand,  it  is  imiKieaiblo  to  ^  npoa 
proper  requirements  till  more  trials  of  strength  have  been  made. 

For  the  preHcnt  the  following  suggestions  are  submitted:  Tlie  ooutracton  of  I 
6  want  to  begin  work  in  the  EIk  quarries  at  once,  and  are  alao  leaking  towards 
Smith  quarry  (No.  9  of  first  Kanawha  table)  and  the  Roffner  qoarry  (No.  11  of  u 
and  I  respectfully  reoomnicnd  that  they  be  given  such  aaanrancee  regarding  tb« 
of  this  stone,  us  employed  at  Locks  Nos.  4  and  5,  as  will  enable  tliem  to  procec 
either  or  all  of  these  onarrics  without  delay. 

Very  respectfully,  your  obedient  servant, 

A.  M.  8C0TT, 

Capt.  E.  H.  RUFFNER, 

Corpa  of  Engineers^  U,  S.  A, 


F  F  2. 


operating  and  care  of  the  locks  and  dams  on  the  qeeat  1 

nawua  river,  west  virginia. 

United  States  Enginesb  Office, 

Baltimore,  Md.j  July  9, 1889 

General  :  Duriug  the  last  fiscal  year  the  expense  of  operatiDg ' 
locks  and  dams  on  the  Great  Kanawha  River  in  West  Virginia  1 
been  paid  in  the  manner  indicated  by  section  4,  act  of  July  5,  1884. 
In  compliance  with  the  proviso  to  that  section  which  requires 
rendition  of  an  itemized  statement  of  such  expenses,  I  have  the  boi 
to  forward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Captain  o/Ungineen 
The  Chief  of  Engineers,  U.  S.  A. 


6TATKMKNT  OF  AMOUNT  KXPKN1>EI>  DURING  THE  FISCAL  TEAR  BNDIXQ  JUXI 
IHSy,  OUT  OF  THE  (JEXKKAI.  AlTROPRIATlON  FOR  **OPKRATIKG  AND  CARI 
CANALS  AND  OTII K.R  WORKS  OF  NAVIGATION"  IN  OPERATING  AND  KRKPINt 
IIKPAIR  TUE  LOCKS  AND   DAMS  ON  TlIK  GREAT  KANAWHA  RIVER,    WEST  VIRGI 

Lock  nnd  D.nin  No.  2 : 

For  wages  of  regular  lock  hands jttj,  004. 24 

For  lepaira  and  extra  labor 127. 21 

For  Hiipplies,  us  paints,  oils,  fuel,  tools,  etc 15L35 

For  freights  and  trau8i)ortatiou 4. 16 

$2,28 

Lock  and  Dam  No.  3 : 

For  wages  of  regular  lock  hands 2, 034. 34 

For  repairs  and  ext  ra  labor 2, 600. 15 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 90.21 

For  freights  and  transportation 19. 20 

4,74; 

Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands 2,025.92 

For  repairs  and  extra  labor 130. 49 

For  supplies,  as  paints,  oils,  fuel,  t ools,  etc 69. 99 

For  freights  and  transportation 5. 05 

: 2,231 
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^  Ijock  and  Dam  No.  5 : 

For  wages  of  regalar  look  hands $2,007.50 

For  repairs  and  extra  labor 3*20.05 

For  sappliesy  as  paints,  oils,  fael,  tools,  etc 99. 93 

For  natural  gas  to  light  works 38.67 

For  freights  and  traDsportatioo 7. 11 

$2, 473. 2G 

XiOck  and  Dam  No.  6: 

For  wages  of  regnlar  lock  hands 1,982.00 

For  repairs  an^  extra  labor 77.r>5 

For  sopplies,  as  paints,  oils,  fuel,  tools,  etc 119. 29 

For  freights  and  transportation .90 

2,179.74 

Soperintendence  and  central  office  expenses : 

Wages 3,007.49 

Rent  and  supplies 209.83 

Freights  ancl  transportation 16.25 

3.293.57 

I>reclging  at  locks ;  and  part  of  mnnlng  expenses  of  steam-boat : 

Wages 1,458.40 

Repairs  and  supplies 92.33 

1,550.73 

Telephone  line: 

Kent  of  instrnmeuts 155.00 

Repairs  and  snpplies 307.74 

Freights  and  transportation 33. 00 

495.74 

Gan  jiC®  reports : 

For  pay  of  gange  keepers  and  reporters  at  Hinton  and  Ka- 
nawha Falls  144.00 

144. 00 

Total 19,399.35 


F  F  3. 
IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

During  the  precediog  fiscal  year  nothing  was  done,  as  the  amount 
available  was  too  small  to  enable  operations  to  be  carried  on  economic- 
ally. By  the  act  of  August  11,  1888,  $3,000  was  appropriated,  in- 
creasing available  funds  to  $4,500.  As  soon  as  practicable,  operations 
in  continuation  of  those  heretofore  carried  on,  of  clearing  the  stream  of 
rock,  logs,  brush,  and  other  obstructions  impeding  the  floating  of  logs 
downstream,  and  of  constructing  wing-dams  where  needed,  were  com- 
menced. 

The  report  of  the  overseer,  giving  in  detail  the  work  performed  and 
the  localities  where  it  was  done,  is  appended  hereto. 

Money  statement. 

Jnly  1,  1888,  amount  available $1,500.00 

AuiouDt  appropriated  by  act  of  Angast  11,  1888 3, 000. 00 

4, 500. 00 
Joly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1888 3,925.11 

Jnly  1, 1889,  balance  available 574.H9 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1891      2, 500. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Prom  the  shore  end  182  feet  down  the  dike  was  made  of  logs  and  brnsh  filled 
I  with  stone.  The  renialniug  1(^  feet  were  bnilt  of  loose  stone  picked  up  on  the  bar. 
b  to  ftbont  4i  feet  high  and  10  feet  wide  on  the  bottom.  It  is  reported  to  have 
NwlMd  well  in  the  log-rises  that  have  occurred  since  it  was  built. 
■JVHirroeks  were  blasted  from  the  bar  outside  of  the  dike  that  aggregated  about  50 
kMeliMt. 

IMm  Mills  Island. — ^Thirteen  and  a  half  miles  above  Sutton.  A  crib-dike  was 
■Ut  ont  from  the  right  bank  at  the  head  of  the  island  f  o  keep  timber  from  stopping 
I'the  side  channel  and  on  the  island.  This  was  one  of  the  most  troublesome  places 
i  lumbermen  ou  the  river. 

'Th^  dike,  Inclndifag  a  wiug  40  feet  long  at  the  shore,  is  522  feet  long.  It  was  built 
r  mnmd  wnite-oak  timber,  drift-bolted  and  filled  with  stone.  It  is  10  feet  wide  at 
h0  bottom,  battered  to  8  feet  top  width.  Its  average  height  is  about  6  feet,  the  top 
viiiff  about  8  feet  above  low  water.  In  building  it  5,2G0  lineal  feet  of  oak  timber, 
M)  dnft-bolts,  and  about  750  cubic  yards  of  stone  were  used. 

LOWER  ROCK  CAMP,  12  MILEB  BELOW  SUTTON. 

Bj  the  request  of  several  prominent  lumbermen,  Mr.  Beall  was  sent  to  remove  brush 
nd  trees  from  an  island  and  bar  at  this  place,  which  is  said  to  be  the  worst  place  be- 
iw  Sutton  to  stop  logs.  The  work  was  done  from  December  3  to  8.  This  closed  Mr. 
eall's  work  for  the  season. 

A  detailed  report  of  the  work  done  in  the  upper  part  of  the  river  (in  Webster  County, 
Blow  Addison),  at  clearing  a  channel  through  the  shoals  by  blasting  loose  rock  and 
owlders,  here  follows.  The  location  of  the  different  points  where  work  was  done,  the 
amber  of  blasts  fired,  quantity  of  rock  blasted,  etc.,  is  given  in  the  accompanying 
fcble. 

Miller's  Ford. — Work,  as  before  stated,  was  commenced  at  this  point  on  September 
r.    Two  rocks  were  blasted  and  scattered  in  deep  water. 

Woo^s  Defeat, — Three  rocks  were  blasted.  There  should  be  a  dike  built  here  to 
eep  logs  out  of  a  bad  pocket  behind  the  island  in  high  water. 

Sion  Roek, — Seventeen  rocks  were  blasted  and  leveled  with  the  water. 

Boekjf  Riffle, — This,  as  its  name  indicates,  is  quite  rough  and  rocky,  and  about  100 
Ida  long.    We  made  a  narrow  channel  through  it,  blasting  altogether  fifty-one  rocks. 

Bee  Hun  Gulf, — Eleven  rocks  were  blasted  and  scattered  in  deep  holes. 

Sam  Mack  Ao/cA. — Fifteen  rocks  were  blasted  and  scattered  over  the  river. 

Socktf  Ford. — Blasted  and  leveled  with  the  water  twenty-six  rocks,  and  a  short  dis- 
inee  above  this  eighteen  rocks  were  blasted.  A  crib  or  dike  is  needed  here,  and  it 
liffht  be  necessary  to  have  one  at  the  head  of  the  island. 

Peach  Orchard.— The  river  here  was  almost  closed  with  rocks.  They  extended  from 
be  riffht  bank  almost  across  the  river,  and  about  20  yards  below  they  extend  be- 
ond  the  middle  from  the  other  side,  with  scattered  rocks  in  th  river.  Fifty-one 
Dcks  were  blasted,  and  a  large  amount  of  them  had  to  be  carried  some  distance  to 
et  them  leveled  with  the  water. 

Blaek  Water  Ford. —Ten  rocks  were  blasted  and  scattered. 

Mulberry  Island. — Twenty-four  rocks  were  blasted.  A  dike  is  needed  here  to  turn 
1^  to  the  right  of  the  island.  When  they  go  to  the  left  they  drift  ou  a  long,  high 
•r. 

Mwlherry  Shoal. — Seventeen  rocks  were  blasted  and  thrown  where  water  could  be 
onnd  deep  enough  to  cover  them. 

Black  Water  ^onrf.— Twenty-one  rocks  were  blasted.  One  measured  222  cubic 
'ards.  A  short  training-wall  was  built  4  feet  high  with  part  of  the  rock  blasted. 
!*he  greater  portion  of  tne  large  rock  had  to  be  carried  a  distance  to  find  a  place  to 
tepooit. 

nash  Rock  Skoal. — Forty-seven  rocks  were  blasted  and  scattered  over  the  river. 

**Old  Andy"  Ford. — Nineteen  rocks  were  blasted  and  removed.  A  dike  is  badly 
leeded  at  this  place.    About  200  logs  are  lodged  here. 

Oriffin's  Island. — Distance  from  here  to  ^*01d  Andv'*  Ford  is  about  2  miles,  and 
here  is  some  scattered  work  left.  We  passed  over  tnis  during  high  water  to  some 
arger  rocks,  and  the  cold  weather  prevented  our  going  back.  Ten  rocks  were 
daated  here.  This  is  a  very  bad  place  for  logs  to  lodge.  A  dike  should  be  built  on 
he  right  a  little  below  Mr.  Cochran's  house. 

Big  Bun  Shoal. — One  hundred  and  two  rocks  were  blasted  and  scattered  about  in 
rater.    One  rock  contained  300  cubic  yards. 

Mill  Bun  and  Canoe  Tree  Shoals. — Seventeen  rocks  were  blasted  and  removed. 

Bocky  Hole. — Fourteen  rocks  were  blasted  and  rolled  in  deep  water. 

Painter  Lick  Shoal. — This  shoal  has  the  largest  rocks  of  any  shoal  on  the  river,  and 
Dore  of  them.  It  is  about  a  mile  long.  Fifty-five  rocks  were  blasted  and  scattered. 
.he  largest  one  containing  565  cubic  yards.    This  shoal  was  not  finlHhftd)  \\i<^  <^^ 
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U.  S.  Engixebr  Officb, 
CkarlfffoH.  IF.  Va,,  Jul^  20,  ld». 

CaFTatn  I  V.iv.  :1  e  h-^r.r  :o  sabrrit  the  follow  iDg  staiisticsof  the  timber  hnmnesfi 
<^f  Y.Vk  K.^^r  V  r  iV-  v?.ir  t*:-.i'.::ic  Jnae  W.  IS?^.  fn>in  infomiation  collerted  by  thic 
ot^t^^o.     r":  e  *:-.: >: ^  s  tVr  vrvv.ou*  vear*  fn.ini  yoar  former  reports  to  the  Chief  of  En* 

jr : :: i  e rs  .i  ro  .i  *  *t '  : : .  v ' ;:  1 1 1 u  :  n  t  he  ta Me : 


jMW-:Or* 


Ytar. 


atJ  laral^r     ^^^i'**     Oak  sUtw.  Hoop  pole*. '  Shingles.  '    ^jlv!!? 
f:*:  EM.  "  I  I     *P**'^'** 


1:^3 ,\rv>OiX^j 

I*** 5.s:Myx^ 

ll5fo .\  i«v.  t^O 

i«s« i.\r.*i.ooo 

ii«« 15.».\««V 

isitf 15.  "•*.  »^^' 


l.VViW 
230.  coo 


!Ml334 

1.2J2,500 
1. 433.  750 
I.  (45;.  IKX) 

1.  'Jio.  oon 

1.600.000 


300.0AO 

000,000       S.  000. 000 


3541  «• 


All  of  this  corner  down  the  river  to  or  past  Charleston.  Of  the  **  saw-logs  and  luB* 
ber.*'  tho  lo^^s  form  mach  the  greater  part,  and  the  mosi  of  them  are  sawed  by  thi 
mills  hero. 
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:ll  is  estimated  that  about  70  ner  cent,  of  the  lumber  cnt  dniing  the  past  year  was 
ilMar,  the  rest  being  luaiuly  oas,  hemlock,  walnut,  and  ash. 

''  About  60,000  pounds  of  wool  and  20,000  bushels  of  wheat  were  marketed  at  Charles- 
Mi  from  the  Elk  Valley  during  the  year. 

Very  respeclfally,  year  obedient  servant, 

Addison  M.  Scott, 
Capt.  Thomas  Turtle,  Resident  Engineer, 

Coirps  of  Engineers,  U,  S,  J. 


F  F4. 

IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

Operations  for  tbe  improvement  of  tbe  Gauley  River  were  instituted 
)y  examinations  made  in  1887,  in  accordance  witb  the  provisions  of  the 
*iver  and  harbor  act  of  August  5,  1886.  As  a  result  of  those  examina- 
ioDS  it  was  pointed  out  that  a  valuable  improvement  of  the  12  miles  of 
iver  from  tbe  mouth  to  the  "  Kougbs  "  could  be  made  at  an  expense 
if  $10,000,  and  that  great  advantage  would  follow  the  expenditure  of 
165,000  in  tbe  26mile  reach  ciilled  tbe  ''Boughs," in  facilitating  and 
cheapening  the  bringing  to  market  of  millions  of  feet  of  lumber  of  the 
nost  valuable  and  varied  kinds. 

Tbe  river  and  harbor  act  of  August  11, 1888,  appropriated  $3,000  for 
deaning  out  tbe  channel.  The  project  approved  for  tbe  expenditure  of 
this  small  sum  contemplated  tbe  removal  of  ledges  of  solid  rock  and 
the  making  of  channels  through  18  shoals  of  loose  rock  and  boulders, . 
M>inmencing  at  Cripple  Creek,  about  three-quarters  of  a  mile  above  the 
Dontb  and  extending  to  tbe  pool  above  Rich  Creek,  a  distance  of  10  miles. 
Ehe  work  was  carried  on  by  tbe  hire  of  labor  and  the  purchase  of  ma- 
terials in  open  market,  the  circumstances  not  permitting  contract  work 
from  considerations  of  economy  and  advantage. 

The  details  of  the  work  accomplished  appear  in  the  report  of  Mr.  Will- 
iam Proctor  Smith,  appended  hereto.  The  total  expenditure  to  date  has 
t)een  $1,206.42,  and  the  balance,  $1,733.58,  will  be  expended  toward  the 
M>mpletion  of  the  project  later  in  the  season,  when  circumstances  permit. 

Money  statement. 

ImoaDt  appropriated  liy  actof  Au^uBt  11,  1888 13,000.00 

faly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liahilities 
ODtetanding  July  1,  1«8H 1,266.42 

fnly  1,  1889,  balance  available 1,733.58 


I  Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

I  Amonnt  that  can  be  protitablyezpended  in  fiscal  year  ending  June  30, 1891      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I 


REPORT  OF  MR.   WILLIAM   PROCTOR  SMITH,  ASSISTANT  ENGINEER. 


Baltimore,  Md.,  Decemher  5, 1888. 

Colonel:  I  have  the  honor  to  report  the  following  operations  on  Gauloy  River, 
Vest  Virginia: 

The  project  calls  for  a  bateau  channel  30  feet  wide  and  2  feet  deep  at  ordinary  low 
rater,  from  the  month  to  a  point  10  miles  up  the  river. 

To  carry  this  out  work  was  begun  on  the  2iid  of  October  with  a  few  hands,  and 
losed  out  on  the  5th  of  November. 

Owing  to  the  lumbermen  and  boatmen's  anxiety  to  get  the  channel-way  improved  as 
ar  up  as  poseible,  and  to  the  lateness  of  the  season,  the  cbanucl  width,  with  your 
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i'    V  j4  -v^-ir.^i  ;,t  .•;  tev-s.  'ivbirh  n'idth  Cdin  be  iucreased  at  any  timeU 
.  k'.  ltm'.  't.z  >.-«Ajr4  previous*  r  Qsrti  by  the  boatji  were  also  adopted  for 


>  •-    -  i.Ts»  ;--r«i  xz.'i  A^^i  >fvM  19*  ih&  work  woQld  be  lighter. 
»    •■  '  - .  -  •^— ^-?  w^«  vr^Xv  at    Scrabble  Creek  ]e<lges. 


I-".'  -:r=i«=:  «a»  zcadt.*  at    Scrabble  Creek  ]e<lces,  one-foortli  mile  Am 


_  k_  1- 


.r     «!•  A   .. 


«^« '.-  ^'a:<^:  &a*i  ci^de  thfoagh  the  old  l>ateaa  chnte,  in  whickiM 
7  vr^  '  r  j^^i  *  ti^cs.  j  part  of  the  main  ledge,  and  a  large  rock  akthi 
:'  V 1 . .  *::  -^  tr^  '  *^:e^  ou;  and  the  loo^e  stone  made  into  a  wall  at  the  ^ 
- "  -  -       :  "  1    .  lAi  Z'. ' ;  '.'..:■  >:vze  at  the  lower  end  not  being  removed  owing  to  tit 
.  '.    I.      :a:i.i^  ^  r^-.W-l^xit  at  the  moment  and  the  subsequent  rise  of  tSeriiv. 
.  ?«  ?' .  -  -^  .  fc-  ':•:  -.  i'.j.:.ril  •.zt  with  the  labor  of  about  eight  inen  one  day,  andthn 

.  t. '.    .  ^..   :-  .>.=.:  '-rTo.    Al*oat  Id  cubic  yanU  in  all  wero  blasted.     - 
A«    -    •  -.    T   viv. -J :..-:«  r_ -eh  improved  by  the  removal  of  the  obstructioiiiil 
■*.-:.    .•   A-  i  ".  y  :ir.  *:ri:ji:e:::iii  of  the  channel  at  the  middle. 

1 .  -    .    ^r    '^-r  'li^r.  ^:  :lr-  (.hjuzel.  which  is  loO  I'eet  in  length,  with  actual  wk 
'  '  "    '  •- '     ?>    ■  -:^v:  ALd  .izorx^ken  and  ex  lends  for  at  leaat  175  feet  up  and  dovi 

.     :  - '-:  "ct'jl  -t  v*  i:  Puck**  Fortl  Ledges.  two-thirtU  of  a  mile  from  mouth  of  rifa 

V.   ^.  .:•■.».-*  irT  .«  '*rr^*e  ^roai**  ex:endiiig  over  a  distance  of  7U0  feet,  withactMl 

:. :  .<k  .l.>*ir.T  ::  l.r  ir«:.  ihn>aghnine  smalli-r  led;;ert:  from  which  were talui 

..   :    V.:.  ••■■a'  *  A*.-.  .::  4i.-  fjbio  yards  of  material. 

,:  • .  L  j'..     .::«fr.  ".■■■!r<.-v«r.  all  of  iLe  ob»tri!ct:onA  were  not  remo%*cd,  batiiii 

■  ^.  -.  '': i'  r'z    "a"*  r  o:'::«^e::;y  men  ontMlay  w:ll  complete  it. 

-  .'Im'j.-s.-'..  :  ■■.  -.*  zi-.'h.  :n:j>rc»vev:  in  dinHrtne«8.  and  the  worst  of  the  ledges  iutv 

1    .     .*■„-..  1  •ir.u^h  :i'.5«-  ^hoaI«  wonM  l>e  more  direct  by  going  along  the  kit 
":o.-.  -.    ..:  :  -^  .  .:'.:  liv-T  ivtn  s<".  ^vaied  bad  the  work  not  been  regarded  as  being  tw 

Z,'. :  :  •.  X   «  y-.  ;\-w  sird>toze  for  0  inches^  then  gray,  intentiieraed  with  fliDttoi 
T  •    r  ;  yr    .s.  .i'.. .:  vfry  hire  :o  ari.i. 

\'   .  '".i.      ■•  ..T  <v.ra';    Is  Cr^^k  jiZvi  Buck's  Ford  le<lges  is  estimated  at  "2  feet  each. 
v,:l:v".:r.  :r.^<<  Ux:s:ts  ^ive*  ootlrt  to  Big  Creek,  nearlv  2  miles  above  ibe 
:  .v^7.  ill".  rz>hes  ;;p  The  solid  roi-k  work,  lor  the  shoals  above  are  cio- 
*.  x>r.'.".    : '.  •  -*  :-.v  k  ill*.:  jzr-AVc*.  w^.ih  hmp  and  there  a  bowlder  to  be  blasted. 

A^::.,^-.  -A.-rk  I.  '.ue:;  Tt  vliv*  of  10  hours,  at  15  cents  ]>er  hour.     Largest  nnmWf 
V :" '  •.*.•  :.  ->    s'.  :   t  :  nt'.  I*-      Mr :;  were  few  and  new  to  this  kind  of  work. 

I:  -.i.  ■:•.•.  t\;V.'tT-j  ,*■..:  -T'Th;  Thirty  working  days. 

V  \ .  /.  >  •:  , '  :.<<>  i.v*.;-.rr^v:  i^urtng  ilie  working  period  with  heights  ranging £raa 


>■..'..  .i  w: :  v.\  \'.yr  *...v^;  :-.o:  Ivrii  seen  tor  s«-ven  years. 

V'.i'.ij:^-:*. -u;  v.:  Nir  .-i  rr-^iu  O.T  iVet  l»eiOT^    to  7}  feet  above  zero  or  ordinary  low 

.V.cv  :'.  .  7  V.  o:*  v"  ■  >r:  o:i  ibo  I'Jth  of  Ocrober.  operuiions  in  the  river  practicilU 
«.i.i>«v..  :  r  :".  ^  ^^.^^  r  :  ■  v^r  ai.i:::  .rot  down  to  zen>  of  the  gauge  or  working-point 

N  :v.T  .;:  t'.-.i  To  >  -.virv  N^rr\»wed  from  tbeKau:iwha  River  improvement  and  returned 
\^  l.^ :.  :*:.?  'A  ork  . '  >**;  * ::.  the  remainder  were  purchased  in  Charleston  and  are  no* 

r-Av^  v.iv.ocs  ,:".  I  v'r.i"  r\vk  K^at  were  hireil  for  one  month. 

I':.  ;-.'\N\!. :  v.scv:  \v.\s  ••  Ajax.  **  40  ivr  otat.  nirnv-glycerine. 

A  \*  .i.«r  ji.i.:^;*  u  .»>  i»u:  np  .ibout  1"V  tVvt  alwe  Hack*s  Ford  Ledges,  out  of  the  way 
:*t\* I : .  ' ' .u-  k  \\ .;  1 «"  r  :'roiii  N  ^  w  K  ■.  v er. 

ri-.-re  .rv  ^  :Vw  rvvk  :i:  The  i::r.ot:on  of  the  Gauley  and  \ew  rivers,  in  the  way  of 
Nuts  >;o.- .;  :o  OL»iT>y  SraTio::,  Olie!<iiH\ike  and  Ohio  Railway,  which  should  and  can 
Ih-  r e  ". ; »» V  i\;  .i :  a  c ^^ I  ot  ;i  I v;:  t  $  1 ,'», 

New  iC-.\  * T.  *h:risi:  I  he  conf.iiuar.te  .^f  ihe  work,  was  always  muddy,  but  the  Oankt 
r.»rt»^\  mv  '!:s  w. iters  luviri;  rt  ilark  tiq.^e.  Mipposetl  to  l>e  given  by  the  lea ves  od  iti 
b.)nks  m»:n  the  forest  :r\'»s. 

ri'.i'  i'.r.i  N  or"  the  two  si  reams  were  distiui-tly  marked  for  a  long  distance  after  thfj 
foiiiul  the  Kan.^wh:)  K'.vor. 

Oaiiley  is  a  village  at  the  mouth  of  the  river,  on  the  right  bunk,  of  about  lOOsonK 
w  i  t  h  » w  o  St »^ re ^  a r. d  t  w o  1  i  very  st  a Mes. 

The  ahMiment  ami  two  pier>  of  an  old  britliro  are  still  standing  at  the  month  of  the 
ii\er.     I'he  hridj:e  was  4S:^  ft-et  in  length,  with  spans  of  U*}  feet. 

A  ferry  is  in  o{H>rution  funn  Ganley  to  the  left  bank  of  the  stream,  and  also  one 
fM»m  U a II ley  to  liauley  Station.  Chesiipeake  and  Ohio  Railway,  on  left  bank  of  Xet 
River. 

The  Oauley  and  Xew  River  form  the  Kanawha  at  this  point,  *2  miles  above  Kant' 
wha  Falls. 

Big  Civek,  Twenty >MiIe,  and  Little  Elk  Creek  empty  into  the  Ganley  on  the  lii* 
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Mthiti  improvemeDti  from  the  ri^ht;  reBpectively  If,  5,  and  9  miles  from  its  moath, 
:nd  Rich  Creek  from  the  left,  8  miles  from  the  same  point. 

^ '  There  are  two  saw-mills  in  operation  on  Rich  Creek,  and  the  same  number  on  the 

tribntftries  on  Twenty-Mile. 

'-    Ym  the  year  ending  the  3l8t  October,  1888,  4,100,000  foot  of  lumber,  1,100,000  feet 

#f  logs,  1()0,000  staves,  and  150,000  pounds  of  produce,  such  as  butter,  eggs,  wool, 

^'^teaeng,  etc,  were  brought  down  the  Gauley  River  and  shipped  east  and  west  from 

:fwiiiley  and  Kanawha  Falls  stations,  Chesapeake  and  Ohio  Railway. 

Td  carry  this  lumber  four  boats  and  two  bateaux  are  in  use.  The  boats  are  80  feet 
*lngv  6  feet  9  inches  wide,  and  1  foot  6  inches  deep,  with  u  capacity  of  8,000  feet,  and 
the  Dateanx  will  carry  about  the  same.  In  the  same  year  1,500,000  pounds  of  general 
BMnihandise,  staves,  furniture,  organs,  etc.,  were  received  at  Gauley  and  sent  into 
Wahster  and  Nicholas  counties.  West  Virginia. 

This  section  is  full  of  bituminous  coal,  and  a  large  amount  of  the  finest  of  timber 
of  every  variety,  for  a  full  description  of  which  and  other  information  reference  is 
■Uide  to  your  report  to  the  Chief  of  Engineers,  U.  8.  Army,  December  2i>,  li^87. 

A  tracing  of  a  mi»>  of  Gauley  River,  showing  the  work  for  this  season  in  detail, 
made  to  a  scale  of  200  feet  to  the  inch,  accompanies  this  report,  as  well  as  a  tracing 
of  a  skeleton  map.  scale  1  mile  to  the  inch,  of  a  railroad  survey  made  in  the  spring  ot 
16BBI;  under  the  direction  of  H.  D.  Whitcomb,  civil  engineer,  up  the  Gauley  aud  Will- 
Imma  rivers  to  the  Greenbrier  River,  in  Pocahontas  County,  West  Virginia. 

From  this  map  was  obtained  the  general  outlines  of  the  map  whose  tracing  is  here- 
with presented,  the  details  being  obtained  by  actual  measurements  on  the  grounds. 
Req>ectfully  submitted. 

William  Proctor  S.MiTn, 
,     Col.  W.  P.  Craighill,  J'*8i8tant  Engineer, 

Corp$  of  Engineers,  U.  S,  A, 


F  F  5. 
IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINU. 

After  a  8a8i)eDsion  of  operations  for  some  years  for  want  of  funds  an 
appropriation  of  $10,000  was  made  August  5,  I88G,  applicable,  bowever, 
only  to  tbe  portion  of  tbe  river  above  the  lead  mines  in  Wythe  County, 
Va. 

Doubt  having  arisen,  in  view  of  the  changed  condition  of  affairs  on 
and  near  the  river,  as  to  the  propriety  of  expending  this  appropriation 
at  once,  it  was  decided  by  proper  authority  to  defer  operations  until 
Uie  will  of  Congress  could  be  further  ascertained. 

In  the  river  and  harbor  act  of  August  11, 1888,  it  was  directed  that 
the  balance  should  be  spent  in  improving  the  river  between  Ivanhoe 
Famace,  in  Wythe  County,  and  the  mouth  of  Wilson  Creek.  Opera- 
tions in  accordance  with  this  direction  have  commenced. 

For  details  reference  is  requested  to  attached  report  of  Mr.  William 
Proctor  Smith,  assistant  engineer. 

Money  statement 

July  1, 1888,  amount  available $10,147.29 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ootatanding  July  1,  1888 1,411.05 

July  1, 1889,  balance  available .' 8,7^6.24 


) 


Amount  (estimated)  required  for  completion  of  existing  project ir>9, 000. 00 

Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BXPOBT  OF  MR.  WILUAM  PROCTOR  SMITH,  ASSISTANT  ENGINEER. 

Ivanhoe  Furnace,  Wythe  County,  Va.,  June  14,  1889. 

Captain  :  I  bave  tbe  bonor  to  report' tbe  following  operations  on  tbe  improvement 
of  New  River,  Vimnia  and  West  Virginia,  for  tbe  liscal  year  ending  June  30, 1889. 

In  Jftonary.  1889,  a  project  for  tbe  expenditure  of  tbe  appiomvDAAOii  ioT>iXi'^vB^- 
ptovement  of  Hew  River,  Virginia^  between  Ivanboe  Fnmaoe,  in  vT'^^^ii^  Couw\>^  ^  «:gl^ 
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tbf  inn u til  of  Wilson  Civt'k,  was  Bnbmitted  to  the  Chief  of  Eiifipneen,  U.  S.  Aoj 
uiitl  appruvfil.  Tliitt  imijt'ct  valltt  for  a  chauDel  20  feet  wide  and  :2  fc«t  deep  at  oi 
dinary  low  water  and  albo  providee  for  atraighteuiue  and  otherwise  improving  •^iic 
]»oitii»usof  till*  channel  needing  it,  already  worked  on  in  18bl  and  Ir^,  reudnv 
n**i-«-.'«ary  by  the  adoption  of  a  line  of  improrement  for  rmila,  which  require  morr, 
«1irei-tne»s  of  conne  than  that  for  bateaux,  and  to  extend  the  channel  up  therivv 
us  fur  us  the  fnnds  will  permit. 

lvaub(K«  Famace.  the  initial  point,  is  nearly  3  miles  above  the  Lead  Mines,  tbrj 
foriiirr  p(»int  of  depart nrv,  in  Wythe  Coonty,  Ya.,  and  46  miles,  by  river,  frum  tlw 
bridge  where  the  Norfolk  and  Western  Railroad  croosea  New  River,  and  is  coQi;ect«i 
with  cbt*  Norfolk  und  Western  Railroad  by  the  Cripple  Creek  branch  road,  M  milsj 
luD;;.  at  i*ulu>ki.  Va.,  making  the  distance  ftom  New  River  Bridge,  by  rail  uudwati; 
alMiui  tlio  ^alue. 

To  a^ciTtuiu  whether  the  materials  for  building  boats  and  labor  coald  beproc 
for  rarryiiig  out  the  pn^jt^ct  above  referred  to  an  assistant  engineer  was  sent  to  Ki 
biH'  ill  March.    His  report  being  favorable,  instmctions  were  given  him  to  ' 
preparutious  for  the  same  early  in  May,  which  he  did  bv  building  canoes  and 
U^ui.s  uud  i*stubli»hing  camp  about  4  miles  above  Ivanhoe  and  about  halftbe 
taiic«'  tlie  work  will  cover  this  season,  commencing  on  the  4th  of  the  month  audit 
ishiu^  im  the  'J?th.    Next  day  it  began  to  rain  very  hard,  and  on  the  3lBt  theriw 
r%Mv  l.'i  feet  auddid  not  fall  low  euough  to  begin  Qperacious  uutil  Suuday,  tfaedthflfl^ 
Jiiiu'.    Mouduy,  the  10th  of  June,  the  work  began  with  73  men  all  told,  diTidil| 
into  (hiec  parties.    One  party  made  a  channel  30  feet  wide  and  2  feet  deep  thiosgl 
Ruwi-'s  Shoalz*.  one-seventh  of  a  mile  above,  and  through  Porter's  Ford,  two-thirdi 
of  a  iiuU-  ubovf  Ivanhoe  Furnace.    These  ahoids  are  compo8e<l  of  loose  rock  aa^ 
^ravi-1  :iU(I  bud  tilled  up  considerably  since  the  formation  of  the  project,  twoytjo 
a^^o  :  I  be  greater  width  was  given  to  secure  inture  stability.    About  3r»  cable  yar^ 
of  iiiau-rial  wa8  removed  from  these  shoals  and  built  into  walls.    The  former iiii 
W>tlic  and  tbo  latter  in  Carroll  County. 

The  «nher  parties  worked  at  the  first  and  second  ledges  of  Roger's  Shoals,  U 
miles  alHtvo  the  initial  i>oint.  This  work  consisted  principally  in  drilling  lai 
blasting,  the  material  from  which  could  not  be  removed  owing  to  another  rise  intk 
riv«'r,  during  the  night,  of  1  foot.  The  11th,  one  party  moved  no  to  Wilkin»a'i 
For}:e.  but  i-ouhl  do  no  work.  The  rains  have  continued  to  date  and  the  river  iaot* 
1.4  ii'ot  above  zero  and  very  muddy.    Not  a  clear  day  since  the  1st  of  June. 

A  few  men  have  been  and  are  now  being  employed  in  taking  care  of  boats aai 
other  proi>erty,  putting  up  Kbelters  for  men,  building  coal  and  powder  houses  i^ 
blacksmith's  shops,  and  having  camp  put  in  good  shape,  so  that  everything  will  be 
in  readiness  to  carry  the  work  on  rapidly  when  it  does  liegin. 

So  much  bus  already  been  said  in  former  reports  in  the  way  of  describing  tto 
section  that  it  is  not  thought  necessary  now  to  add  anything. 

Re>iH'ct fully  submitted. 

Wm.  Proctor  Smith, 

Assistant  Engin(<r. 

Capt.  Thomas  Turtlk, 

ror/)j»  of  EnginecrSj  V,  S,  A, 


COMMERCIAL  6TATISTICH. 


SiaitmvHt  of  tonnaije  received  at  and  sent  from  Ivanhoe  Stationy  Cripple  Creek  R'*^ 
p»cii/,  ^fijihf  County,  nrginiUf  during  Ike  fiscal  gear  ending  June  30,  18ri>  (in  toM^ 
"i.Oi.Hi  pounds). 


Articles. 


.  Ri-ceived. '   Sent 


Coal  oil barrel*.. 

Flour <lo  ... 

Maiiiif:irtur:-«1  tobacco.  .ton«. . 
ManiifiU-turrU  iron    ..    do... 
Miaci'llan(H>uA  frcij;bt* .  .Uo — 


l!tt       

4:iO      

4|    

60      

3(10  j        ItK) 


Articles. 


Coal tons. 

Coke do  .. 

Iron  ore .....do... 

Pig-iron do... 


Received..  Srtt 


1.680 
6,600 


'i^ 


One-tenth  reorivt*d  went  :o.  and  one-half  Aent  came  from,  New  River. 


New  River  supplied  tbo  funiacos  and  village  wiih  250,000  bushels  of  charcoal.  ^ 
cords  of  wootl,  and  :iOO,000  fwa  of  lumber  in  the  above  perioil. 

The  village  of  Ivanhoe  bus  about  600  inhabitants,  5  stores  with  sales  averaging 
|8,000,  and  a  carpenter  shop  doing  a  business  of  $1(),000  per  annum. 

At  present  only  canoes  are  in  use  on  this  part  of  New  River. 


APPENDIX  G  G. 


PEOVEMENT  OF  TRADEWATER,  KENTUCKY,  AND  LICKING  RIVERS; 
ITERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE  GREEN 
3SD  BARREN  AND  KENTUCKY  RIVERS,  KENTUCKY;  IMPROVEMENT 
'y  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY,  AND  OP  GUY- 
OfDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS,  WEST  VIR- 
GINIA. 


JPORT  OF  MAJOR  D.  W,  LOCKWOOD,  CORPS  OF  ENGINEERS,  OFFICER 
^  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
^THER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


Trade  water  River,  Ken  tacky. 
Operating  and  keeping  in  repair  locks 

and  dams  on  the  Green  and  Barren 

rivers,  Ken  tacky. 
Kentucky  River,  Kentucky. 
Operating  and  keeping  in  repair  locks 

and  dams  on  the  Kentucky  River, 

Kentucky. 


5.  Licking  River,  Kentucky,  from  Far- 

mers to  West  Liberty. 

6.  Big  Sandy  River,  West  Virginia  and 

Kentucky. 

7.  Guyandotte  River,  West  Virginia. 

8.  Little  Kanawha  River,  West  Virginia. 

9.  Buckhannon  River,  West  Virginia. 


EXAMINATION. 

0.  Bi^  Sandy  River,  Kentucky,  from  Catlettsbnrgh  to  Pikeville,  on  the  Lonisa 
rk  and  to  the  month  of  Pond  Creek  on  Tug  Fork. 


United  States  Engineer  Office, 

Cincinnati^  July  13, 1889. 

Sib  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  on 
e  works  ander  my  charge  at  the  close  of  the  fiscal  year  ending  June 
,1889. 

First  Lieut.  William  L.  Sibert,  Corps  of  Engineers,  has  been  on 
ity  under  direction  of  this  office  throughout  the  year. 
Very  respectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Major  of  Engineers. 
The  Chibf  of  Engineers,  U.  S.  A. 
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Commerdal  8taii$iic$  for  fiscal  ffear$  ending  June  20,  1888  and  1889. 


ArtielM. 

1R88. 

1880. 

Articles. 

188R. 

1889. 

. ..........  bushelfi.. 

^ do.... 

973,580 

214.350 

62.374 

!7,3»>9 

178.480 

2. 537. 475 

1, 347. 534 

273,000 

4,730 

3S0,537 
...... ....     ' 

1  Hogs head.. 

j  Be«r  cattle do  .. 

'  Sheep do 

i  Ej^es dor.ton.. 

PouUrr do  — 

Misrellaneoas    freight, 
raloe 

3,210 
782 
472 

3.478 
973 

184,493.75 

- do  ... 

12,375  ^ 

e# pooiHls.. 

■T.Miw«d.f««tB.M.. 

■■;  log* do 

R-..  ......  DQiDber 

MB9.. barreltf.. 

22,500 
1.371.375  , 
632,745  > 

$35,375 

534,564 

1 

Hoop-poles  ...  Dnmber.. 

37,375 

G  G2. 

SATING  AND  KEEPING   IN   REPAIR  THE   LOCKS  AND   DAMS  ON  THE 
GREEN  AND  BARREN  RIVERS,  KENTUCKY. 

xe  river  and  harbor  act  of  1888  contained  the  followins:: 

r  the  parchase  of  the  improvement8  known  as  the  Greeu  and  Barren  river  im- 
Dments,  one  hundred  and  thirty-five  thousand  dollars :  Provided^  That  no  part  of 
Bom  shall  be  expende<l  until  a  fnll  and  absolute  conyeyance  of  said  improve- 
«,  together  with  rights  of  way,  easements,  piers,  docks,  and  appurtenances  of 
f  natore,  belonging  to  or  connected  with  said  improvements,  by  the  owner  or 
die  thereof,  and  the  Attorney-General  of  the  United  States  shali  have  certified  to 
Secretary  of  War  that  the  title  is  perfect. 

it  the  time  of  the  passage  of  the  act  the  Green  and  Barren  Bivcr 
ligation  Com])any  had  possession  of  the  improvements  by  virtue  of 
^ase  from  the  State  of  Kentucky,  which  had  still  ten  years  to  run. 
fhe  deed  transferring:  the  improvements,  etc.,  to  the  United  States 
Ping  been  executed,  and  the  Attorney- General  having  certified  to  the 
e,  the  purchase  money  was  paid  the  Navigation  Company  December 
1S88,  and  the  United  States  took  possession  of  the  improvements, 
lich  consisted  of  four  locks  and  dams  in  working  order,  and  one  broken 
4  (the  river-wall  down),  with  dam.  The  broken  lock  was  No.  3 
^D,  and  all  freight  up  and  down  the  river  passing  it  had  to  be  trans- 
Ted  over  it.  The  river- wall  of  the  lock  liad  fallen  into  the  river  about 
8  first  of  the  year,  and  its  yielding  was  doubtless  due,  principally,  to 
3  poor  quality  of  stone  and  cement  used  in  its  construction.  Of  the 
ir  other  locks.  No.  1  Barren  was  liable  to  fail  at  any  time,  as  the  lower 
d  of  the  land-wall  had  cracked  and  opened  near  the  upper  end  of  the 
te  recess,  and  also  at  the  junction  of  land  and  lower  wing- wall.  The 
tached  portion  inclined  toward  the  lock-pit,  and  was  anchored  back 
the  lower  wing-wall  by  iron  straps  bolted  to  the  masonry. 
N"o.  2,  Green  River,  was  also  in  a  very  bad  shape,  both  walls  being 
rlly  cracked,  the  land-wall  especially  so,  and  held  in  place  by  being 
ehored  back  to  cribs  filled  with  stone.  The  river-wall  had  yielded 
twward.  The  two  remaining  locks  were  in  fairl}'  good  condition. 
is  soon  as  the  river  reached  a  proper  stage,  work  was  commenced 
aring  away  the  fallen  wall  at  No.  3.  It  had  been  hoped  that  a  great 
il  of  the  stone  could  be  used  in  building  the  new  wall,  but  most  of 
was  found  to  be  too  soft  and  friable  for  that  purpose,  and  only  a 
all  part  can  be  used  for  backing. 

The  cement  formerly  used  in  the  construction  of  this  wall  was  in 
ny  places  not  as  good  as  ordinary  common  lime.  At  the  end  of  the 
:al  year  the  wall  had  been  nearly  all  removed  and  a  dipper-dredge 
3  at  hand  to  clear  the  site  for  the  coffer-dam.    OoutraA\&  \i^N^\^^^\i 


I^n      ULi^^HT    IF    TSH    SXHF    IT   lSiaE3SXB&  r.  Sl  ASMT 


zL^ic-  :  r  -Tit-  -^nr  r^mr^i  k  lAiek  ^i.  L  Gr"<sa  Errer.  aod  at  So 
1;*'  -r.  'He-  «r  J-.  J.  ~~7>j  jr  T«i.  L  mo»  it  Si.  4.  lotl  rvo  as  No.  1,  Bii 

"3-.-  J. 

^  *'  :rr'.-. '  .ii*   iii2»>    >»-^  ii^Mii*  air  "jma  ^satrorrzco:^  of  a  soitJ 
-:-^    •  :.r  ^  »   r'*r  .f  ♦_?.a«t.     >  j»  -sfciiuised  ifiAT.  vorking  dai 

-*.'..  -iLi^r  -nK"  u  iir  "T  1  T^^=2:Sk  1ah:k  yi.  i.  Gr>e«i  Brrer.  »hoaI«l 
r  -  ■  u.-i  :••  :>--'-j.lr.  .i^  *j:*-tir-  icao^L  'ae  v^WLfxr^  in  a  dangei 
"■..K.-  lii-..  i-.-iir  oi  ^"^  «"»"  AT  MX"  "Tmi^:  u  r««Kr  ia.<ixi  ^o  a«  torn 

li  .».«l:::'.=..  ":.»-  n  .r  iii::ir*  »r-  lici  ihil  cifiital*  :«>  iixiziraiD.  shoiJ 

:r  iH  n^hC  •-■^jit-i  3«-  j^r  ir«-s*fai:  ioi*.  "je  '>ssc  I».<--4r:oa  :o  l*  de: 
r  -»-:   :-  •^"^tiTL  •ar"'-'"'%  iii»L  liar  Tit?  "jjiist  ';«;  'KT  li**"  sAzi*  ea|ucitj 

r--  T-::^  L  rJUin  trr  7.:  i^-  riut  -is^zmac^  .n:««c  ..-sT  :Lis  lock,  w 
::**s    iiii;.  a.ii»  CT'  i.:':rairar  nimritrOd.  "ta*  fcl5^.^7-3&.  acd  it  is  I 

>-  ■  tnj»-uii  zi^  "u.s  laii.iuiL  :t*  &;:cr/cr-.;ftiutKi  la  JCft  «a3L.  in  onlertli 
-^»-    .••-us;r'ii:CLa  i£  ~-ie    *ii'JL  -tazir^  tlmJ  z^  jLifXfd  ozi-ier  ooLtrJct 
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^h  i^o.  3,  Oreen  iZir^r.-^Complete  building  look-wall.    Repair  and  extend  dam 
M  river.    FeDoing  Government  land.    Complete  lock-keeper's  dwelliDgs. 
ck  No.  4,  Green  Biver,—  Bepair  lower  miter  wall  and  sill.    Fencing  Government 
erly.    Complete  lock-keeper's  dwelling. 

ck  No,  1,  Barren  Biver, — Repairs  to  dam.    Repairs  to  lock- walls.    Constmoting 
r  guide-cribs.    Complete  lock  keeper's  dwelling. 

meral  work. — Dredging  lock  entrances  when  necessary.    Removing  snags  wben 
is  completed. 


iJed  %ia1ement  of  expenses  incurred  tfi  preserving  and  maintaining  narigaiion  on  that 
rtion  of  the  Green  and  Barren  rivers  improved  hy  locks  and  dams  during  a  portion  oj  the 
Hil  year  ending  June  30, 1889. 

LOCK  KO.  1,  GBEEN  SIVER. 


Month. 

SAltiries. 

Labor  and 

materiaL 

Dredging. 

Current  and 
contingent 
expenses. 

Total. 

1880. 

«T 

larv  ..................... 

$151.66 
176.00 
261.04 
306.72 
207.60 

$18.75 
106.31 
134.50 
170.15 
100.67 
6.04 

$60.53 
27.50 
56.82 
57.56 
7^81 
36.27 

$280.04 
800.00 

h  7 :::";:;::;;;:::::;;: 

• 

451.45 

543.43 

477.08 

43.  SI 

Total 

1,103.02 

546.41 

825.58 

2,065.01 

LOCK  Ka  2,  GREEN  RIVEB. 


laVy 

ti   ... 


Total. 


228.16 
206.00 
261.04 
306.72 
297.60 


1,299.52 


90.25 

601.06 

513.52 

1,644.56 

3, 192. 85 

295.01 


6,330.05 


05.53 
295.42 
210. 32 


601.27 


00.53 

27.50 
55.70 
57.40 
78.78 
36.27 


825.45 


887.04 

031.08 

1. 125. 77 

2,210.00 

3,660.23 

3jr2.18 


8,565.20 


iry.. 
laVy 
t  ... 


Total 


LOCK  NO.  3,  GREEN  RIVER. 


14416 
81.00 
166.04 
211.72 
202.60 


805.52 


20.75 
1,  365. 26 

3,  O'JO.  70 

4,  667. 69 
5, 287. 76 
1,408.36 


15,  830. 52 


30.05 
45.00 


75.05 


69.53 
27.59 
55.79 
57.49 
90.78 
36.27 


337.45 


234  44 
1, 478. 85 
3. 272. 58 
4.081.90 
5,  581. 14 
1,50463 


17,048.54 


LOCK  NO 

.  4,  GREEN  RIVER. 

l'TV                          .      ........ 

208. 67 
176.00 
259.64 
806.  72 
207.60 

34.05 
141.82 
334.21 
306.31 
602.69 
141.18 

69.53 
27.59 
55.70 
57.40 
78.78 
36.27 

813. 15 

^'J •" 

lArv         ................. 

345.41 

lai J 

1                        ................ 

6M.  54 

760.52 

1,060.07 
177.45 

Total      

1,248.53 

1,741.16 

325.45 

3,315.14 

LOCK  NO.  1,  BARREN  RIVER, 


wy.. 
lary. 
1  — 


Total. 


14417 
131.00 
225.06 
306.72 
207.60 


1,10455 


]a75 
106.31 
794.56 
118.82 
619. 30 
1, 284. 39 

2,042.13 


69.  .'>6 
27.61 
55.79 
57. 49 
84.50 
36.29 

331.33 


282.48 

264.  u2 

1.075.41 

483.03 

1,001.40 

1,820.68 
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Fji.*  '..1  ::  ;.  7.-.  "^Z .1.=^  ±  Brw..  "»*»  vM«p:<d. 


i  --  1.  •--•  ^  I  : 


-.  .    :   Js-T-  l.i.  l-'i^.  H  Jf«r.  A  IT. 


r€r,  mmd Lock  y§.% 
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y  i.z.-r  xz''  tot  ■  r^sw  ■ .'  ;-jii  >r. 


.f. 


1      -^ -.•   -rr.  <'--i**r^-  :  -  Aci  QiArry  «7o=.       Ptr  r%bie  t^art.       Ftr  cubic  jfmni.   j 

-  k- -.    V*- .t:    -    T-=.z      *....-  fT'St  fT-te  j 
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^     'A'    .  •  ^  '  "i     «i  ■  —  ^**.»"r   ^7    ---  ...... 

i     h.^.  L:..*£r.  A- K-  .I'T'iOi:.':.  J:».<«i^^rt.  led  » 
■,:  G :-*■£. Ca-^:'*"  »^jC*i. * 


T.fS  I 


7.7*  I 
ItiW  I 
C*4 


Stma 


Th*:  bitl  of  Ei;:f:i.ii.aLii  A:  H'.i:«  rbach  was  accepted. 

.Ifc*/rfl^/  o/  6iVf«  rfKfir'd  and  oj*wtd  Majf  '23.  Ir^A  ^jf  Maj.  D.  IT.  Lockvood^  Catfirf 

Ettg\n*er4,  for  hit{ldim*j  *na^hoat  Wm.  rrtatom  Dixon. 


No. 


Name  »n*\  addr^**  of  bidder. 


1  Jahm!*  Rl**".  PittJ»bi.r;ih.  P» •••• 

2  I^iii  Ik- rt  Brw*.  &- <■■'*■■  I  root  on.  Ohio 

3  '  M.  A.  Swernt-v  St  Bro.,  Jrfl«rr*onviUf,  Ind 

4  i^iii-fU  <"iX\  Bridjje  and  SUsatm  Forglnie  Co  .  CiuciDoati.  Ohio. 


•«••••■•••««•«•*•••••< 


To^Ovriei 


Tbc  bid  of  M.  A.  Sweeuey  dt  Bro.  wa8  accepted. 
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bkport  of  ubutrnant  wiluam  l.  sibert,  corps  of  enginejers. 

United  States  Engineer  Office. 

Bowling  Greeny  Eif,,  June  30,  1889. 

r:  I  have  tbe  honor  to  snbmit  the  following  report  of  operations  on  the  Green 
Barren  riverB,  Eentocky,  for  a  portion  of  the  fiscal  year  ending  Jane  lU),  ltj89: 
i«  work  on  these  rivers  is  carried  on  ander  the  'Undetinite  appropriation  for  oper- 
y;  and  care  of  canals  and  other  works  of  navigation.'' 
le  United  States  took  possession  of  the  locks  and  dams  of  these  streams  Decem- 

'om  December  nntil  March  no  work  except  the  operating  and  caring  for  the  locks 
dams  was  performed.    Daring  this  time  the  tools  and  appliances  necessary  to 
y  out  the  work  projected  was  parchased. 

tie  condition  of  the  locks  and  aams  at  present  is  aboat  the  same  as  represented  in 
r  report  to  the  Chief  of  Engineers,  December  15,  1^88. 

WORK  DONE. 

yck  No,  1,  Green  Biver. — Constrncted  a  tool-house,  cleared  out  the  undergrowth, 

removed  some  old  buildings  from  Government  land. 

Tck  No,  2,  Green  i?tr«r.— Constructed  a  tool-honse  and  built  a  fence  around  the 

L-keeper's  dwelling;  built  a  crossing  over  mill-race,  and  cleared  out  the  under- 

Nth  from  Government  land. 

emoved  2,500  cubic  yards  of  dredged  material  from  banks  at  upper  entrance  to 

;.     Dredged  4,500  cubic  yards  of  material  f  om  upper  entrance  to  lock,  and  wheelf  d 

e  back  to  prevent  its  slipping  into  entrance  again.     Dredged  2,600  cubic  yards 

aaterial  from  lower  entrance  to  lock  and  wheeled  same  back. 

oaded  three  barges  with  sand  for  Lock  No.  3,  Green  River. 

9ck  Xo.  3,  Green  Biver. — Constrncted  a  tool-honse,  three  derricks,  80  feet  of  trestle, 

feet  of  tramway,  and  two  tramway  cars. 

amoved  2,450  cubic  yards  of  stone  from  fallen  look- wall  and  250  cubic  yard^  of 

e  and  clay  ft'om  crib  below  river  wall  of  lock. 

oaded  six  barges  with  broken  stone  for  Lock  No.  2,  Green  River. 

0  work  on  removing  fallen  lock-wall  has  been  done  since  May  27  on  account  of 

1  water. 

ransferred  to  tug  Mattie  from  below  the  fallen  lock  to  the  pool  above. 
^k  No.  4,  Green  Biver, — Made  exteuHive  repairs  to  lock-keeper's  dwelling,  virtually 
lilding  the  house  with  the  exception  of  the  stone  walls.     Constructed  a  tool-bouse. 
}ck  No.  1,  Barren  Biver. — Constructed  a  tool -house  and  fenced  in  the  Government 
»erty.     Removed  2,500  cubic  yards  of  material  from  behind  land  wall  of  locks. 

GENERAL  WORK. 

lilt  two  decked  stone  barges  and  two  derrick  boats. 

Jilt  new  hull  for  dredge  boat ;  the  machinery,  cabin,  etc.,  has  not  yet  been  trans- 
id  to  new  hull, 
wish  to  call  especial  attention  to  the  condition  of  Lock  No.  2,  Green  River.    This 

is  practically  beyond  repair,  the  foundation  of  both  walls  being  in  snch  bad  con- 
>n  that  to  repair  them  would  be  very  expensive,  and  if  repaired  the  lock  would 

have  a  bad  location  and  a  very  poor  quality  of  stone.    The  present  location 
tasitates  an  annual  expenditure  of  about  f4,000  in  dredging, 
[le  dam  is  located  at  toe  head  of  a  long  rock  shoal,  and  when  all  loose  material  is 
Iged  from  the  lower  entrance,  there  is  scarcely  3  feet  of  wat'Cr  in  the  summer 
on. 

>  obtain  the  draught  of  water  necessary  to  an  economical  shipment  of  coal,  it 
Id  be  necessary  to  blast  out  a  channel  between  200  and  300  yards  in  length  below 
lock. 

I  view  of  the  bad  condition  of  the  lock,  together  with  its  faulty  location,  I  would 
Dimend  that  no  extensive  repairs  be  made,  but  that  action  be  taken  as  soon  as 
kible  toward  rebuilding  and  relocating  the  lock,  truRting  that  it  will  stand  in  its 
ent  condition  and  answer  the  needs  of  navigation  until  the  completion  of  a  new 

• 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Siuert, 
Firet  Lieut,  of  Kngtneers* 
aj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers^  U,  S.  A, 

^^Q  89 121 


•  I  i  • 
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Commercial  tlulUtiei  for  fical  gramding  Jnu  30,  1809. 
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Ilfporl  '1 

fo  June  30,  I8t9. 


GG3. 

IMPKn\-EMENT  OF  KKNTUCKY  RIVER,  KENTUCKY. 

Tlie  Kentucky  Uiver  ik  a  tributary  of  ttie  Ohio  and  empties  into  it  at 
CiitTollton,  Kv.,  about  niidwav  lietwceu  CiuciDnati,  Ohio,  and  Loois- 
villo,  Ky. 

Tbe  {)restiut  iirojeut  for  the  iiuprovemeut  of  tbe  river  was  adopted  in 
18(9,  tbe  abjt^t  bciug  to  repair  tbe  five  locks  and  dams  built  by  tii« 
State  of  Kentucky  aud  extend  slavkwater  naviKatfon  for  a  draught  of 
6  feet  by  tbo  coustniction  of  ailditional  locks  and  (lams  to  Beatt^ville, 
a  dist-ance  of  2(»1  miles  from  tbe  nioutb  of  tbe  river. 

WORK  DONE  DURING  TH&  YEAR. 

iMCk  No.  6, — Tbe  site  of  tbis  lock  in  32  miles  above  Fraukfurt,  Ky. 
Tbe  uecessary  laud  about  the  lock  Liis  been  acquired  by  tbe  United 
States,  and  tlie  work  of  getting  out  stoue  is  now  in  progress.  At  tlie 
commencement  of  tbe  flttcal  year  a  contract  watt  in  force  witb  O'Brien 
&  Co.,  wbo  were  to  furnish  the  stone  requireil.  At  this  date  tbey  were 
very  mticb  behind  in  their  work,  having  tiiiisbed  but  little  over  onc- 
tbird  of  tbe  backing  and  but  a  small  percentage  of  the  otber  classes  of 
Btono.    l>iiriii!f  tbe  luuntb  of  .Tul,r  their  work  did  pot  improve,  auJ 
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AnguBt  2, 1888,  the  contractors  asked  to  be  relieved  from  their  con- 
tract, which  request  was  refused  by  the  Chief  of  Engineers,  and  the 
contract  expired  by  its  own  terms  August  31, 1888. 

Proposals  for  furnishing  the  balance  of  the  stone  were  at  once  asked 
for  by  public  advertisement,  and  a  contract  was  subsequently  entered 
into  with  the  Mason,  Oooch  &  Hoge  Company,  at  a  considerable  ad- 
vance over  the  prices  under  the  O'Brien  &  Co.  contract. 

The  new  contractors  opened  a  quarry  about  250  yards  above  the  lock, 
bat  the  quality  of  the  stone  proved  to  be  below  what  was  required  for 
dressed  face  and  special  stones. 

In  May  the  contractors  opened  an  additional  quarry  near  Frankfort, 
where  the  same  objections  as  to  the  quality  of  stone  were  found  to  exist. 

Arrangements  have  now  been  made  for  obtaining  the  dressed  face 
and  special  stones  from  Salem,  Ind.,  and  the  stone  so  far  furnished  from 
that  locality  has  proven  of  excellent  quality,  and  as  the  capacity  of  the 
works  is  between  30  and  40  cubic  yards  per  day,  there  will  be  no  trouble 
on  the  part  of  the  contractors  in  furnishing  the  stone  required. 

Up  to  the  close  of  the  fiscal  year  they  hiul  furnished  the  following : 

Cabio  yards. 

Special  stone 23 

Dressed  face 375 

Qaarry  face 380 

Squared  stone 401 

Backing 946 

As  the  balance  of  the  appropriation  for  the  Kentucky  Eiver  will  be 
required  in  carrying  on  work  at  Beatty  ville,  no  other  work  than  that  of 
obtaining  stone  will  be  undertaken  at  No.  6  during  the  fiscal  year  end- 
ing June  30, 1890. 

Beattyville  Lock, — During  the  year  the  work  done  toward  building 
the  lock  has  consisted  in  quarrying  and  cutting  stone  at  Eock  Shoal 
Quarry,  4  miles  below  Beattyville,  and  in  preparing  tlie  site  for  the  lock 
at  Proctor. 

The  same  reasons  that  located  the  passes  of  the  old  dam  on  the  Proc- 
tor side  of  the  river  necessarily  fix  the  location  of  the  lock  ou  the 
same  side,  and  this  has  necessitated  the  removal  of  the  old  guide-walls 
of  the  passes  as  well  as  the  Proctor  abutment.  Some  idea  of  the  amount 
of  the  material  taken  out  of  the  old  work  can  be  obtained  by  reference 
to  the  accompanying  report  of  Assistant  Engineer  E.  S.  Burnett. 

The  construction  of  this  lock  has  been  attended  with  many  difficulties 
from  the  start.  At  times  it  has  been  very  difficult  to  secure  labor,  and 
at  all  times  the  isolated  location  of  the  work,  poor  transportation  facili- 
ties, and  sickness  during  the  hot  season  have  operated  against  the 
work.  The  construction  of  the  Kentucky  Union  Eailroad  to  the  cross- 
ing of  the  North  Fork  will  be  of  great  advantage  to  the  Government 
work  at  this  locality,  as  it  will  enable  freight  to  be  sent  by  rail  to  within 
6  miles  of  Beattyville,  instead  of  80  miles  as  has  been  the  case  hereto- 
fore. 

During  the  fiscal  year  ending  June  30,  1889,  the  following  work  was 
done  at  Eock  Shoal  Quarry,  to  wit : 

Cabio  yards. 

Dimension  stone  qnarried 10,419 

Stone  cntting : 

Dressed  face  stone 629. 17 

Special  stone :{75.22 

Pitch  or  qnarry  face  stone 1,097.12 

Sqnaredstone SM 

Backing  ..e 3,646.86 
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lu  stripping  and  extending  tbe  qaarry,  44,242  oabio  yards  of  ewtk, 
12,i(i'2  cubic  yards  of  loose  lock,  -and  8,831  cabio  yarda  of  solid  nicfc 
were  excavated. 

At  the  site  of  tbe  lock  the  work  of  teariuf^  ont  tbe  old  passes  and  the 
Proctor  abutment  bas  progressed  ao  far  tbat  tbe  coffer  dam  is  now  beiog 
put  in.  Tiie  quarry  is  ahoat  i  miles  below  tlie  lock-site,  aud  in  orlkt 
to  transport  the  stone  to  it  a  pool  will  bave  to  be  formed  by  pattingiD 
a  small  dam  near  tbe  qaarry  to  back  the  water  np  to  tbe  look. 

It  is  liopi'd  tbat  tbe  foundation  of  tbe  lock  can  be  put  in  this  fall. 

For  dtftuilsconcerniug  the  work  done  at  Beattyville  and  tbe  quarry,ftt- 

(ijution  is  iuvited  to  tbe  report  of  Assistant  Engineer  Buroett  herewith. 

SNAG-BOAT  KENTDOKY. 

l>uring  tfaeycartbefimftwAry  was  engaged  almost  exclDsi rely  in  work 
on  tbe  lower  river,  in  repairing  lockHandcribbingabonttheapproacbes, 
acting  as  tender  to  tbe  dredge  and  derrick  boat  and  removing  snags. 
One  liundred  and  two  snags  were  removed  from  tbe  channel. 

In  order  to  complete  tbe  two  locks  now  in  coarse  of  constrnctioD, 
witb  tbeir  dams  aud  abutments,  to  wit,  So,  6  and  tbe  one  at  Beattf- 
ville,  and  to  commence  work  on  Noa.  7  and  8  by  securing  tbe  necessarj- 
laiid  and  contracting  for  stone  for  construction  of  same,  an  approprift- 
tion  of  $500,000  is  respectfully  recommended  for  tbe  fiscal  year  endiog 
June  30,  1801. 

Money  italement. 

Jnly  I,  1S8H,  anioiiDt  available * (96,130.81 

Araunut  npproprinle<l  liy  act  of  August  11,  ISStJ ..       leO,  OuO.W 

Rccoivod  from  Titblur  il.  Cojjar 600. » 

Jnly  ],  IH^,  amount  ftX|>en<leil<liirin£l!Kal  year,  exclnaWe 

uflinbilitii'aoiitKtauiliD"  July  I,  lose |IXI,0IH.T9 

July  1,  l*«^,oiitJ(tl«nliug  liubililiwi 27,T49,.'>3 

July  I,  Ir^J,  amouut  covereil  by  existing  contracts 6ti,4:fJ.SS 

289, 807.  IS 

Jnly  1,  IS^.I,  balance  available 47,113.^4 

fAmoiiut  (ostiiiiatcd)  rci|Uired  for  completion  of  existing  project t.tJM.OOO.OU 

Amount  tbat  can  be  prolitabty  espemlud  in  flBoal  year  ending  Jane 

i      :tO,  IHOl »w,ooo.(n 

I  Siibniittod  in  compliance  with  requiremonlii  of  sections  3  of  riyer  aud 

I,     barburactHof  Mil)  nud  IfUVT. 

'  XiiTK.— The  cIianKe  in  amount  available  from  thatreported  Jnly  I,  1888,  has  beeo 
maiU'  gwiiij;  tu  tbe  roTetlintt  of  work  covered  by  aroount  reported  laat  year  as  "oot- 
ered  by  exiating  contracts." 

Abflracl  of  bidi  received  and  openti  October  8 
Enijineerf,  for  /mtiUhiag  »l        '-     ■'  ' 

Oregon,  Kintiioty. 


Cut 

tons. 

s 

s 

° 

1 

v«. 

Kiin>e>D<l»iaru>of 

1 

If 

i 

1 

5! 

/ 

1 

IWptH.lid 

r^cu.Hd 

l-rrta.jii 

Prreu.yd 

PfTHvyii 

aSi'lftra.;::: 

" 

»«,»..«: 

Tlie  bid  of  MasoD,  Qoooli  &,  Hoge  Coiupany  was  accepted, 


APPBNDtl  GG — KEPORT  OP  MAJOB  LOCKWOOD. 


1973 


Ah$irttti  of  hids  received  and  opened  January  3,  1889,  hif  Maj,  D,  W.  Locktrood,  Corps  of 
EngincerSf  for  furnishing  5,000  barrels  of  cement  for  use  in  construction  of  lock  in  Ken- 
iucky  River,  at  BeattyviUe,  Ky. 


Vo. 

Kttme  und  addreas  of  bidder. 

Katnral  ce- 
ment on  oars 
at  Ford,  Ky.. 
for  5,000 
barrela. 

Katnral 

cement  on 

barges  at 

Beattyville. 

Ky..  for  5,000 

barrela. 

Aggregtite. 

Keniarks. 

1 

2 

Gilmer  S.  Adama.  Looia- 
▼iUe.Ky. 

S.  M.  Hamilton  &  Co.,  Bal- 
timore, Md. 

Per  barra. 
$l.2i 

L77 

PerbarreL 
No  bid 

— do 

18.050 
8,8a0 

Diamond  or  star  brands  of 
I^nuisville.  Ky.,  cement 
2ti5  pounds  to  ban  el  net-. 

Cuiiiljenand  brand,  300 
pounda  net  to  barrel. 

The  bid  of  Gilmer  S.  Adams  was  accepted. 


rkport  of  mr.  r.  8.  burnett,  assistant  bnqinebr. 

United  States  Enoinrer  Office, 

Frankfort,  Ky.,  June  30,  If^. 

Major  :  I  respectfully  submit  the  followiDc  report  on  the  improvement  of  the  Ken- 
tucky River  for  the  fiscal  year  ending  Jane  30, 18S9 : 

ix>CK  NO.  6. 

O'Brien  &.  Co.,  contractors  for  famishing  stone  for  Lock  No.  6,  continued  work 
nntil  the  last  of  .Inly,  and  then  failed. 

The  following  is  a  statement  of  the  different  classes  of  stone  famished  by  them 
daring  the  fiscal  year  endlug  June  30, 1889 : 

Cubic  yards. 

Dressed  face  stone 7.1^6 

Quarry  face  stone 190.58 

Squared 117.54 

Backing 69.05 

Mason,  Gooch  &  lloge  Company,  successful  bidders  for  completing  fumiHhing  the 
stone  for  Lock  No.  6,  comuieiice<l  work  in  February  by  opening  a  quarry  about  259 
yards  above  the  site  for  the  lock.  In  May  they  opened  an  additional  quarry  near 
Frankfort,  for  the  purpose  of  j^etting  out  the  dressed  face  stone.  The  stone  was  not 
found  suitable  for  this  cla^s  oi  stone,  aud  only  the  other  classes,  with  the  exception 
of  special  stone,  will  be  furnished  from  this  quarry.  As  authorized  by  you,  all  dressed 
face  and  special  stone  will  be  quarried  and  furnished  from  their  quarry  at  Salem, 
Ind. 

The  following  is  a  statement  of  stone  received  from  these  contractors:  Special, 
23  cubic  yards  10  inches;  dressefl  face,  375  cubic  yards  10  feet  12  inches;  quarry  face, 
380  cubic  yards  3  feet  21  inches;  squared,  401  cubic  yards  5  feet  31  inches;  backing, 
946  cubic  yards  26  feet  52  inches. 

Great  difficulty  has  been  experienced  in  obtaining  a  quarry  where  suitable  stone 
could  be  foand  fulfilling  the  requirements  of  the  specifications.  The  contractors  are 
making  every  effort  to  complete  their  contract  on  time. 

The  United  States  property  line  was  rerun  by  Mr.  J.  H.  Westerfield,  assistant  en- 
gineer, aud  comer-stones  set. 

A  platform  was  constmcted  50  feet  by  50  feet  for  marking  out  work  and  making 
templets  for  special  stone. 

beatttville  dam. 

The  work  of  razeeing  gnide-walls  was  resumed  early  in  September  and  suspended 
in  January,  and  resumed  again  in  May,  preparatory  to  putting  in  the  coffer-dam,  for 
the  purpose  of  excavating  and  putting  in  the  foundation  for  the  luck. 
The  following  is  a  statement  of  material  removed  and  work  done : 
InMe guide-w€Ul,'^Mtktenn,\  removed  from  wall:  Hewed  oak  timber,  9,700  linear 
feet:  stone  riprap,  2,859  oubio  yards;  deposit  dirt  and  sand,  1,577  cubic  yards;  sheet- 
ing-oftk,  30,936  fo«t»  B.  M. 
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Middle  guide-wall,— MiitefiaA  removed  from  wall :  Hewed  oak  timber,  l^T^ 
fouM  ;  Htoiio  riprap,  4^517  cubic  yanlH;  deposit  dirt  and  sand,  3,060  cubic  yartk; 
in|r.oak,  r>l,7:«)  fot^t,  H.  M. 

Outride g aide -iralL — Material  removed  from  wall:  Hewed  oak  timWr,  14/21^: 
fci't;  Btotio  riprap,  l.fMIO  cubic  yards;  deposit  dirt  andaaud,  750  cubic  yanls; 
injr  oak,  31,Iter»  foot,  U.  M. 

ProtevtioH  wall  along  the  Proctor  hank,  helow  the  "pasiet," — ^Tbe  wall  is  in  gooi 
tiuu;  a  Iieavy  deposit  has  been  made  behind  it.  It  was  raised  3  feet  during  i 
KeaHon  ;  the  material  nsvtd  \va8  taken  from  the  guide-walla ;  stotie  excavat^  i 
wallH  wiH  deposited  behind  it. 

Old  material  used  in  wall :  2,84G  linear  feet  oak  timber;  1,122  cubic  yani-! 
stone ;  925  Hpiken,  a8.sorted. 

(reneral  work. — Constructed  one  ice-house  out  of  old  material  taken  from  tli 
walls ;  made  and  rigged  two  derricks  for  handling  material;  laid  4,000 feet,  J 
sheeting  on  the  dam  :  built  blacksmith  shop  on  the  Proctor  bank ;  construct) 
way  from  upper  end  of  shore  guide- wall  to  protection  wall  below  ;  built  trest 
bridge  for  tramway  over  ravine;  built  cement  honse  on  Beattyville  side,  l:id 
:{0  feet  by  7  feet ;  constructed  tramway  from  abutnient  to  house  ;  laid  14,CK) 
feet  of  old  oak  timber  for  raising  house  above  high- water  line  ;  built  shedov 
ing  engine;  made  (>  car-frames  and  6  dump-boxes;  removeil  7,800  assortei 
from  oak  timber;  sharpened  an<l  struighteno4i  7,tiO0;  remove<l  144  bolt«, sMor 
moved  3'J7  wood -screws ;  built  1  pile-driver  flat  complete;  built  2  out-hon 
1  carpenter  shed  ;  repaired  otlico  building;  general  carpenter  work  repairing 
general  blackHniithiug  work  ;  storing  cement. 

Project  for  the  fiscal  year  ending  June  30,  1890. — Constructing  cofier-dam 
lock;  excavating  to  solid  rock  for  foundation  ;  putting  in  masonry  foundatio 
strueting  temporary  dam  at  Rock  Shoal  for  the  purpose  of  pooliu^  water  to 
for  new  lock  for  the  transportation  of  foundation  and  diuieusion  stone. 

NEW  STONE  LOCK. 

Quarn/  at  Hock  Shoal. — Work  was  continued,  quarrying  and  cutting  ston 
latter  part  of  November,  when  it  was  discoverea  that  the  stone  freshly  ciuarr 
lull  of  sap  was  being  cracked  by  frost.    Cutting  stone  was suspoudcHl  until 
of  April.     It  was  found  necessary  to  extend  quarry,  and  the  work  of  stripp 
extension  was  carried  on  throughout  the  winter.    Considerable  trouble  wa:« 
enocd  in  preventing  the  hill-side  slipi)ing.     Several  large  slides  occurred,  inc 
the  cost  of  stripping.     The  bank  above  the  quarry  was  shored  with  he^vy 
bolted  to  the  rock  along  the  whole  length  of  the  quarry.    The  work  at  this 
has  cost  fully  130  per  cent,  more  than  it  would  in  a  more  aocesMible  place.    ^ 
chanic.M,  stone-en tters,  and  laborers  have  to  be  i)aid  high  wages  in  onler  to  r 
working  force;  and  from  its  isolation  and  Uck  of  direct  communication  wii 
roa<ls  the  transportation  of  material  is  costly. 

The  following  is  a  detailed  statement  of  work  done: 

Dimension  stone  quarried  :  10,414  cubic  yards. 

Dressed  stone :  Dressed  face,  y^J  cubic  yards,  17  feet ;  special  stone,  375  cubic 
2*2  feet;  pitch  fac<^,  1,097  cubic  yards,  1*2  feet;  squared, }:£)7 cubic  yards ;  backin 
cubic  yards,  *2G  feet. 

Material  excavated  and  removed  in  stripping  and  extending  quarry  :  Earth 
cubic  yards;  loose  rock,  12,  lO^  cubic  yards;  solid  rock,  8,831  cubic  yards. 

Carpenter  work. — linilt  two  carpenters'  sheds,  one  pattern-house. 

Stripped :  Three  (luarter-house^,  put  tern-house,  office,  store-house,  blacksmit 
enlarged  blacksmith  shop;  built  sheds  over  two  engines  ;  dn*ssed  and  made  l< 
ricks  complete;  repaired  booms  and  masts  of  live  derricks ;  made  seven  derric 
and  frames;  cut,  drosse<l,  au<l  place<l  two  hundred  and  thirty  railroad  ties;  lai 
50  feet  by  50  feet,  for  laying  out  lock  and  making  templets  for  s|>ecial  st<»ue. 

Ma<le  the  following  articles:  179  straight-edges,  457  handles  for  tools,  7 
boxes,  12  car- frames,  10  boxings  for  st4me  cars,  12  cavils.  G  frames  lor  dead 
snatch-locks,  ;i  ladders,  22  rollers,  4  pike-poles,  2  draught iug-boanls,  3  coal-l 
tool-boxes,  t)  ben<'hcs,  2  desks,  6  guy-fast-t^nings,  8  doors,  4  pairs  steps,  10  tres 
awning-fraujes. 

l{ei>aired  and  dressed  1'2S  straight-edges.  Calked  and  repairod  skiffs  and  f 
boat,  and  did  general  repair  work. 

(rcneral  work. — Excavatetl  IHO  cubic  yards  of  material  for  platform  for  layi 
lock  and  making  templets ;  repairing,  changing,  and  extending  railroad  track 
ing  cnttirig-yanlof  rpiarry  chips ;  rigging,  stating  up.  and  moving  derricks ;  re 
470  cubic  yards  of  material  extending  tra<*k  ;  laid  200  linear  feet  of  timi 
track;  built  trestling  for  track;  move<l  the  following  buildiqgs:  oflice,  two 
sheds,  water-tank,  out-house,  1  pump  for  railroad ;  laid  620  linear  feet  of  track 
ing  up  bank  behind  quarry;  laid  1,1*25  linear  feet  of  timber  iu  this  work; 
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Jtehea  aroand  all  baildiDgs;  hauling  stone  from  qoarry  to  cntting-yard  and  slack- 
ns  eut  Btone;  baaling  water  for  ase  of  employ^  one-balf  mile. 
lYqfeet  far  the  fiscal  year  ending  June '30,  ie90.— Coiuplotiug  (jaarrying  and  cutting 

tone. 

-  Beapectfnlly  submitted. 

R.  S.  Burnett, 

AaHstant  Engineer, 

To  Mi^.  D.  W.  LocKWOOD, 

Carpe  o/Engikeerit,  U,  8.  A, 


COMMRRCIAL  STATISTICS. 


Trade  of  the  Upper  Kentwiky  Biver,  Kentucky,  for  fiscal  year  ending  June  30,  1889. 


Articles. 

Quantity. 

Value. 

Articles. 

Quantity. 

Value. 

Biiek number.. 

Sewn* flases . . 

65,000 

860 

42,0d0 

4,800 

2,150 

8,500 

660 

446 

240 

153 

236,000 

365,000 

85,000 

$520.00 

720.00 

5,880.00 

7,200.00 

15,050.00 

6, 100. 00 

7,840.00 

2,676.00 

9G0.00 

11,475.00 

4,248.00 

5,840.00 

5, 100. 00 

10, 600. 00 

160.00 

Salt barrels.. 

Stone,  rough . .  cubic  vds . . 

Ties, railroad,  number.. 

Logs: 

Assorted .-do  .. 

Poplar do — 

Oak du  — 

Walnut do 

Staves do — 

Tobaceo...  hogshesds.. 

Whiskv barrels. . 

Miscellaneous  inercban* 
dise tons.. 

Passengers  . . .  n  u  mbor . . 

Total 

2,650 
1,500 

$^800.00 
1.500.0U 

€!oal bushels.. 

Cenent barrels.. 

Fkrar do — 

€h«ln bushels.. 

Bay tons.. 

Hogs number.. 

Hidea do.... 

Iron,  mannfact'd...ton8.. 
liiimber: 

Oak feet,  a  M.. 

Poplar do.... 

Walnut do — 

Y^nWIiioA 

110, 000 

36,400 

96,200 

70.  MO 

2i<,150 

125,8:0 

110 

145 

8.120 
2,150 

44,  COO.  00 

109. 200.  00 

288,860.00 

238, 620.  UO 

281, 500.  OU 

8, 133.  7;» 

11,000.00 

10,875.00 

1,624,000.00 
5,375.00 

Boots pounds.. 

320 

2. 706. 732. 75 

G  G4. 


OPERATING  AND  KEEPING  IN   REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 

THE  KENTUCKY  RIVER,  KENTUCKY. 

The  United  States  acquired  possession  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  found  to  be  in  a  stidly  crippled  condition ; 
tiie  dams  being  in  an  advanced  stage  of  decay,  while  the  gates  and 
operating  machinery  of  the  locks  were  in  such  state  as  to  need  absolute 
removal  or  extensive  repairs. 

Most  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide-walls,  above  and  below  the  locks,  have  been  constructed  and 
the  banks  about  locks  and  abutments  protected  by  timber-cribbing, 
where  necessary  to  prevent  them  from  erosion. 

At  present  there  is  good  slack  water  navigation  to  Oregon,  99  miles 
from  the  Ohio  Kiver. 

The  work  of  the  past  year  has  been  carried  on  with  a  view  to  estab- 
llBhing  the  security  of  the  locks,  dams,  and  accessories,  and  that  pro- 
jected for  the  fiscal  year  ending  June  30, 1890,  has  the  same  object  in 
view. 

It  had  been  expected  that  the  allotment  of  last  year  would  be  sufii- 
cient  to  complete  the  extensive  repairs  at  the  different  locks,  but  it  was 
found  that  the  projected  work  at  No.  1  would  have  to  be  extended  to 
obtain  the  object  sought,  and  the  giving  way  of  some  of  the  arms  indi- 
cated that  new  gates  were  necessary,  while  at  No.  2  high  water  pre- 
vented the  conslTuction  of  the  new  abutment  as  intended. 

Fart  of  the  old  plant  requires  complete  removal,  to  wit :  The  dredges, 
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two  dump  8COWS,  and  tho  derrick-boat.  These  have  become  so  I 
(locH^'ed  and  worn  out  as  not  to  be  worth  rei>airingr. 

During  the  past  year  13,883  cubic  yards  of  material  were  rem 
from  about  the  lock  entrances.  Some  dredging  is  required  after  < 
high  water,  and  while  the  quantity  of  material  in  each  instance  m 
Hmall,  its  removal  is  absolutely  necessary  to  insure  the  fall  capac 
the  navigation. 

^Vherever  slide-valves  have  been  put  in  to  replace  the  old  ba; 
valves,  the  leakage  has  been  mach  less  than  before  and  the  im 
nieut  marked. 

It  i8  proposed  to  apply  the  allotment  for  the  fiscal  year  endioj 
30,  18U(),  as  follows: 

Lock  Xo.  1.— Rebaildincr  lower  river  guide-wall.  Constractins  lower  loci 
Kopairint;  steps  to  dam.  Patting  in  alide- valves  in  upper  gates.  Sredging  ei 
>v]ien  necessary. 

lA>ck  2s'o.  2. — Constmoting  stone  abntment.  Putting  slide-valves  in  uppe 
Building  double  dwelling  tor  keeper.  Repairing  step-sheeting  to  dam.  D 
entrances  whou  necessary. 

Lock  Xo.  3.--Con8tnicting  one  single  keeper's  dwelling.  Repairing  loc 
Grading  around  dwellings,  making  brick  walks.  Dredgtu|;  entrances  wfaei 
sary. 

Lock  Xo.  4. — Repairing  step-sheeting  of  dam.  Placing  new  operating  irons 
per  and  lower  cates.    Dredging  entrances  to  lock  and  tho  Leestown  and  C]ift< 

Lock  Xo,  5.— -Now  single  dwelling  for  keeper.  Complete  leveling  of  dam. 
Ictc  grading  and  paving  bank.    Dredging  when  necessary. 


Dei4iiU'd  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation 
portion  of  the  Kentucky  /fir«r,  Kentucky,  improvii  by  locks  and  dams  during  tl 
year  ending  June  30,  1889^ 


MontliH. 


18S8. 

July 

Auk 

Sept 

Oct 

Nov 

Dec 

1889. 

Jan 

Feb 

Mar 

Apr 

May 

June 

Totals 


Lock  No.  1. 


Sal- 
arioa. 


Labor 
and  ma- 
terial. 


$.302. 80 
162.35 
323. 90 
252.(^0 
261.20 
105.00 


228. 2:^ 
105.00 
19a  00 
165.00 
231.20 
150.00 


2,6U.46 


Dredg- 
ing. 


Current 
and  con- 
tingent 
expenses. 


$9.00$U2.5:i, 


705. 39 

431.20 

1, 602. 55 

7. 876. 06 

2,389.53 


351.45 
4).  80 
10.54 


455.89 


13,875.41 


122.50 


199.50 


19.00 


18.00 

134.30 

18.00 


653.83 


$:o.98 

4.40 
12.98 
13.85 
15.88 
16.20 


14.87 

14.40 

5.32 

2.15 


2.00 


113.03 


Total. 


$405.31 

DM.  62 

76a  08 

1,  769. 20 

a  352. 64 

2, 570. 73 


013.55 
223.20 
213.86 
185.15 
86.>.50 
734.89 


17,256,78 


liook  Xo.  2. 


Sal- 
aries. 


$302.80 
162.33 
823.90 
105.00 
261.20 
165.00 


238.73 
165.00 

loaoo 

165.00 
2:10. 21 
150.00 


Labor 
and  ma- 
terial. 


I  Carreot  i 
DTe<1g-|  and  con- 
ing.   I    tingent 
expenseta.! 


$193. 31  $142. 63 

1,086.60] 

888.45 
2. 397. 69 

196.69 

66a  12 


945.86 
970.25 
1, 52a  951 
79a  2d| 
154. 00: 
2L00 


2,536.1719,847.10 


19.00» 
li.50 


laooj 


194.031 


$3.7) 
4.40 

17.22 
a  76 
5.38 
&95 


14.88 


I.  MM 
i'60; 


68.181 

I 


/*, 
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itatement  of  expemea  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Kentucky  River,  Kintucky,  etc. — Continuod. 


J«lj 

▲Vff 

BipC  •  •    ••• 

»«r"  ".'.*■  v. 
Use 

i8n. 

Jam 

Wtib 

liar 

^•.••-■: 

Jvne 

Totals 


Look  Ko.  8. 


#303.07 
162.84 
823.00 
180.90 
281.20 
220.00 


Labor 

and  ma- 

toriaL 


$139i80 
1, 19:^  03 
1,475.85 
2,217.81 
1,411.40 
813.47 


Dredg- 
lug. 


$5.86 


293.731,464.04 
184.83,.... 


198.00 
185.65 
231.20 
15a  00 


73.92 
62.361 
97.80 
57.91 


2»  682.92  9, 006. 49 


145.00 


19.00 
14.50 


Ctirrent 

aodoon* 

tiDgent 

oxi»ensea. 


18.00 


l&OO 


220.36 


$3.78 
21.78 
16.74 
82.25 
7.48 
22.21 


1L25 


Total. 


Lock  Ko.  4. 


Sal- 
arifia. 


2.07 
1.80 


1.00 


120.31 


$451.06 
1,877.05 
1, 816. 19 
2,480.56 
1,680.08 
1,200.68 


1,788.02 
198.83 
273.99 
247.81 
8-29.00 
235.91 

12,03008 


Labor 
and  ma- 
terial 


$302.80 
162.34 
328.90 
215.00 
170.95 
220.00 


293.73 
184,33 
198.00 
165.00 
231.20 
159.00 


Dredg- 
ing. 


Cnrrent 
and  con- 
tingent 
expenaoB. 


Total. 


$472. 32 
2,157.63 
2, 148.  74 
4, 814. 05 
2,18&91 
3, 803. 83 


1,627.82 

9.60 

170. 16 

24.00 


$5.86 


I 
19.00' 
14.50! 


55.61 


2,626.2516,972.66 


18.00 


18.00 


75.36 


$25.01 
124. 72, 

10. 74; 

10. 50! 

80.38 

13.F6i 


15.20 
.80 
1&21 
406.00 
14.80 
15.16 


$805.99 
2,444.09 
2,483.38 
5, 039. 55 
2.440.24 
3,537.69 


1,955.75 
200.23 
386.37 
613.00 
246  00 
247.77 


735.38,20,409.66 


Honthfl. 


1888. 

Jnly 

Aug 

*«  —  *- 

DOpi. ....... 

Oe» 

Hot 

Dee 

18881 

Jaa 

Fbb 

Mar 

^::::::: 

jSo 

Totals.. 


Lock  Ko.  5. 


Salaries. 


$302.  IK) 
162.33 
323.90 
215.00 
261.20 
220.00 


293.74 
184.34 
19a  00 
165.05 
231.20 
150.00 


Liibor 
and  ma- 
terial. 


2, 716. 61 


$7  66 

17.06 

.269.70 

777.62 

1,111.75 

666.70 


1,466.64 


Dredg- 
ing. 


$&86 
122.50 
290.00 
261.66 


Carrent 
and  con- 
tingent 
expenses. 


57.54 

173.61 

26.26 


4,575.46 


145.00 


19.00 
14.50 


laoo 


18.90 


894.52 


$3.74 
24.31 

a  74 

12.71 
16.35 
ia41 


14.90 


17.60 

1.8U 


4.00 


122.56 


Total. 


$320.06 

327.12 

892.34 

1, 266. 99 

1,389.30 

1, 050. 11 


1,794.28 
19a  84 
215.60 
242.34 
404.81 
207.26 


a  309. 05 


TJ.  S.  snag-boat  Kentucky. 


Salaries. 


Labor 

andma- 

teiial. 


Cnrrent 
and  con- 
tingent 
expenses. 


$695.00 
872. 10 
841.60 
875.50 
869.50 
842.  UO 


1,004.50 
782.50 
563.32 
455.00 
455.00 
495.00 


TotaL 


$1,047.14'         $4. 00  $1,747. 04 


140.46 
131.55 
220. 14 

33.  l.'>| 
290.86 


41.65 

81.50 

190.62 

142.71 


28.70 


8,750.98,  2, 29a  48 


490 


1, 012. 62 
973.05 

1,095.64 
002.65 

1,132.86 


1,046.15 
814.00 
75.^94 
597. 71 
455.  CO 
523.70 


11.054.36 


ilECAPITULATIOK. 

LoekKo.l $17,256.73 

Ho.  2 12,64^48 

Ho.  3 12,030.08 

Ho.  4 20,409.66 

Na5 8,309.05 

boat  JCmfMdfcy 11,064.36 

Totalinoarred 81,703.36 


V..'  . 


1978     REPORT   OF   THE   CHIEF  OF   ENQINEERSy  U.  &  ARMY. 

Jhiitrait  of  hidn  recnrnl  and  opened  September  ^^  198S,  hg  Ma}.  D.  W,  Z^odnro^d,  Cvfi 
vf  Enii\Ht^r»,  for /nrHif^hing  maUriah  and  labor  far  coHSiructimg  keeper^  4ffdiU|i«l 
Lmkif  SoH.  :!,  •!,  and  5,  Kfutnckjf  JUreKf  Kemtmckjf, 


Xo. 


Xame  aod  a<ldr«M  of  biilder. 


LockKo.8, 
one  house. 


I 


1     Clioatv  &  Brainier,  Frankfort,  Ky 


12.  Ml.  10 


Lock  Ko.  4. 
ODO  hooae. 


1 

Lock  Vo.  5.'  1 A 

one  hooiie. ,  ^""^ 


$2,041.10,     n.04L10 


••,ia» 


The  bid  of  Chuato  &  Brawiier  was  accepted. 


rkport  of  mr.  r.  s.  burnett,  assistant  exgixf.er. 

United  Statks  Exoixker  Okfick. 

Frank/art,  Ky.,  June  :tt».  \f^. 

Major:  I  respectfully  anbiiiit  the  following  report  ou  the  o|>eratiiig  ami  raivttf 
canals  and  the  niaintatnin};  and  pieserviDgof  navigation  ou  tbe  Kentucky  Kiveriur 
tin*  lirtcal  yt-ar  ending  June*  iW,  l?tf9: 

Part  uf  the  ^V(lrk  ))rujfi'tcd  fur  last  year  could  not  be  completed  ou  arcnnut  of  an 
iHiiisiiai  srai^e  of  water,  the  work  requiring  very  low  water.  The  lower  river  gaidf- 
wall  at  Loi'k  No.  1  and  the  hoveling  of  dam  at  No.  5  are  the  works  not  coniplfTt^i- 
Whore  ^radin;;  and  paving  were  done  at  the  several  locks,  it  was  fonnd  nei'i*je»arv  ti» 
do  much  more  than  was  contemplated.  The  stone  used  in  making  reiiairH  was  qiiar- 
ritMl  by  hired  labor  in  the  vicinity  of  the  htcks.  All  the  other  inaterial  was  ptirrhasi^l 
by  coutiact.  and  all  construction  done  by  hired  labor,  with  the  exception  of  d«v 
dwellings  for  loek-koei)erH. 

Numerous  small  rises  have  occurred  during  the  year,  bnt  uo  extreme  high  nir«. 
The  j)oo1h  have  been  full,  there  not  being  less  than  6  feet  of  water  ou  the  lower  niitcr* 
sill  at  any  of  the  locks  throughout  the  year. 

All  works  constructed  and  repairs  made  have  stood  well,  and  no  damage  ha*  been 
done  at  any  point. 

One  coaUbar^^e  was  sunk  in  the  entrance  of  lA>ck  No.  3,  cansed  by  several  plank* 
being  knocked  otf  herbotiom  \«hile  being  pushed  over  some  drift:  and  one  Muall 
Bteani-b  »at  was  sunk  at  the  mouth  of  the  river  while  tied  to  the  bank. 

No  steps  have  been  taken  by  corporations  controlling  bridges  obstrnciing  uavi}:a> 
tion  to  make  the  necessary  alterations. 

A  new  dred;;ing  plant  is  needed  badly.  The  dredge  transferred  to  this  river  frnm 
the  Louisville  an<l  Portland  (-anal — where  it  had  been  condemned  some  years ajji)—:" 
in  very  bad  rorditiou.  The  hull  eould  not  l)e  repaired  to  advantage,  as  timherstarp 
all  i-t>tten  and  it  is  with  ditlieulty  that  it  is  kept  atloat.  The  du uip -scows  are  in  a« 
bad  eondition. 

The  follow  ing  is  a  detailed  statement  of  the  work  done  during  the  past  year: 

LiK'K  NO.  1. 


SI 


Pnrintj  hunk  bitirctn  lock  uall  and  fnnijtike. — One  thousand  three  hundred  and  uinety- 

X  square  yards  of  paving  laid  :  :V.U  cubic  yards  of  sand  placed  on  paving. 

Lower  r^horr  guuie-wtill. — The  old  wall  was  removed  to  an  elevation  of  0  feet  abovi* 
the  lower  miter-sill ;  '2,07t»  linear  feet  of  old  timber  were  removed,  and  l/SAi  cubic 
yanls  of  »tonc  and  dirt. 

In  reconstructing  the  wall  it  was  found  necessary  to  extend  it  further  dnwn  the 
river,  niaking  a  return  to  the  to])  of  the  bank,  to  make  the  entrance  safer,  llnats  wert- 
damaged  and  delayed  on  account  of  the  strong  reaction  of  the  water  at  certain  tumic* 
«)f  the  river.  The  wall  was  constructed  410  feet  in  length;  material  expended,  HI. ^Ih 
linear  feet  of  hewiMl  white  oak  timber ;  r>,4l)<J  cubic  yanls  of  riprap-stone  tilling :  12.ri<Ji' 
liounds  of  spikes. 

Loiar  rivvr  guide-trail. — This  wall  was  not  constructed  as  contemplated,  on  account 
of  the  continuous  high-water  stage  of  the  Ohio  Uiver.  Removed  5,40()  linear  feet  of 
old  oak  timber  antl  l,(Ki3  cubic  yards  of  stone. 

Cpper  shore  guide-waU. — The  u|>ner  en«l  of  this  wall  was  raised  5  feet.  Material  ex- 
pended, 2oU  linear  feet  of  timber,  150  cubic  yanls  of  stone,  200  pounds  of  ypiki^ 
Ten  thousand,  three  hundred  and  nine  cubic  yards  of  clay  and  gravel  tilling  wen 
placed  behind  the  wall. 

Upper  river  guide  trail, — Sheeted  the  inside  face  of  wall  with  3-iuch  oak  lumber. 
Material  expended,  l/^Jd5  feet,  B.  M. 
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jihmiment  and  Ar/«R«loti«.— Placed  67  cubic  yards  of  clay  along  upper  extension  to 
Sop  small  leakd  under  it;  cut  and  placed  125  cords  of  willows  behind  lower  exten- 
fton  to  aid  in  collecting  sediment;  removed  500  cubic  yards  of  stone  from  front  cribs 
lO  lear  ones  to  aid  uniform  settlement. 

Loek^walls, — Dressed  the  entire  top  of  river  wall  where  coping  was  defective,  and 
lUed  io  with  Portland  cement  all  defective  places;  403  squareyardsof  cement  placed. 
Bamoved  5  cubic  yards  of  old  coping  and  reset  5  cubic  yards  of  new.  Pointed  entire 
wally  except  inside  face. 

Fendny, — Constructed  1,182  linear  feet  of  new  fence  around  United  States  propertv. 
Baiit  stone  masonry  wall  from  lower  end  of  lock- wall  back  85  feet ;  laid  32  cubic  yards 
of  masonry. 

General  work, — Graded  bank  above  turnpike ;  removed  10,309  cubic  yards  of  mate- 
rial. Made  ditch  above  pike  the  entire  length  of  pike,  through  United  States  prop- 
erty. Repaired  lower  lock-gates  by  bolting  straps  on  five  anus  which  were  cracked 
by  water-pressare.  Made  one  wooden  capstan  for  lower  gates.  Repaired  all  operat- 
ing irons.  Repaired  tool-house  and  tools.  Regraded  pike  from  office  to  bridge  above 
the  lock,  and  placed  45  cubic  yards  of  broken  stone  on  the  same.  Built  office-build- 
ing above  the  turnpike.  Made  till  between  lower  end  of  lock- wall  and  pike ;  placed 
14§  cubic  yards  of  material.  Made  steps  from  lock-wall  to  the  pike.  Made  walks 
mronnd  lock-house.    Painted  lock-gates.    Calked  skiffs. 

Drtdging, — Removed  from  upper  and  lower  entrance  2,45G  cubic  yards  of  material. 

There  was  no  suspension  of  navigation  at  this  lock  from  any  cause  during  the  year. 

Highest  water  occurred  November  10,  lower  gauge  reading  36  feet.    The  Ohio  River 

kept  up  almost  continuously  during  the  year.    The  lowest  water  occurred  August 

ISy  lower  gauge  reading  6.10  feet. 

LOCK  NO.  2. 

Kew  dbuiiMni, — Continuous  high  water  prevented  the  construction  of  this  abutment 
this  season.  All  the  material  was  purchased  and  the  necessary  stone  quarried  and 
cnt  at  quarry  on  Government  land  at  Lock  No.  6. 

Quarried  273  cubic  yards  of  dimension  stone;  cut  653  cubic  yards  of  dimension 
pitch-face  stone  and  15  cubic  yards  of  coping. 

Quarry, — At  the  quarry  above  lock  on  United  States  property  there  were  quarried 
4,534  cubic  yards  of  riprap  stone ;  1,978  cubic  yards  of  material  were  removed  in  strip- 
ping the  quarry  (the  object  in  quarrying  stone  at  this  point  was  to  obtain  a  site  for 
a  new  lock-keeper's  dwelling,  as  well  as  to  obtain  the  riprap  stone  used  at  the  several 
XocikB  in  the  most  economicalmanner) ;  27.5  cubic  yards  of  dimension  stone  were  cut; 
also  49  step-stones.    All  stone  quarried  was  used  at  Locks  Nos.  1,  2,  and  3. 

Lock-walU. — Ten  cubic  yards  of  defective  coping-stone  were  removed  and  replaced 
with  new.  Other  defective  coping  was  dressed  and  filled  with  Portland  cement,  and 
wall  pointed. 

The  retain ing-wall  at  upper  end  of  lock-wall  was  repaired ;  9  cubic  yards  of  ma- 
sonry laid,  and  three  steps  placed. 

Paving. — Two  hundred  and  ten  square  yards  of  paving  laid  ;  60  cubic  yards  of  sand 
placed  on  paving. 

Dam, — Step-sheeting  was  respikod,  and  8  defective  pieces  removed  and  replaced 
with  new  timber. 

General  work, — Painting  lock-gates,  repairing  operating  irons,  removing  drift  from 
entrance,  repairing  tools  and  tool  house. 

Dredgiug. — Removed  1,309  cubic  yards  ot  material  from  entrances  and  lock-pit. 

There  was  no  suspension  of  navigation  from  any  cause  at  this  lock  duriuff  the  year. 
The  lowest  gauge-reading  occurred  Augnst  17;  lower  guage  reading  6.20  feet,  upper 
7.60  feet.  Highest  water  occurred  September  4 ;  lower  gauge  reading  23.20  feet, 
apper  14.30  feet. 

LOCK  NO.  3. 

Baiting  and  extending  the  abutment  hfJow  the  dam, — To  prevent  further  caving  of  the 
bank,  endangering  the  abutment,  a  return-wing  was  constructed  from  lower  end  of 
old  extension  to  the  top  of  the  bank  and  the  old  work  raised  6  feet. 

Material  expended  on  this  work  as  follows:  5,248  lineal  feet  hewed  white  oak  tim- 
ber. 782  cubic  yards  of  riprap  stone,  2,950  pounds  of  spikes. 

Paving  and  grading  hank  behind  lock-wall, — Removed  old  grist-mill  from  slope;  re- 
moved 658  cubic  yards  of  old  paving-stone ;  removed  3,761  cubic  yards  of  earth ; 
removed  15  large  trees. 

This  material  was  all  utilized  in  tilling  between  lower  shore  guide-wall  and  old 
lock-house,  between  upper  shore  wall  and  tool-house,  and  between  top  of  bank  be- 
hind lock-wall  and  new  lock-house. 

Stone  steps  were  laid  from  lock-wall  to  top  of  the  bank ;  33  stones  were  dressed 
and  laid  in  thia  work*    One  thousand  one  hundred  and  forty-two  square  yards  of 
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...«.:  I.'J  i.iivui  iVt  t  i»f  •  urbio);-stone  drcvwd  and  laid  at  edge  of  pannfttlK: 
^..i..»-  .iL«i  al'iii::  :h-  *:il<?s  of  ^l«p«.  ■r 

/.>  ^  iLf'^H<-'.  -i'^'.'m^. — « ine  »ini;1e  dwell iug  wa«  constmcted  by  contract.  lu- 

}:'pair,mj  l*"  '^  -i^r^^. — A  i-u0er-dam  wafconstmctedacttMB  nppcr  entrance ;l^aliil»' 
>\fen>  ••I'iiepir*:!  wa»  reniureal  from  aronnd  gatcn;  foar  old  filling  valveA  were  takaW 
*f-.:t  Mf  ^aies  ar.ti  i.enr  >Iiiie- valves  pnt  in,  together  with  entire  new  set  of  upwiti^y 
:ri':.-. 


f 


F'n    '  ;. — Tl.r  ••'.«!  ft-Di-e  ansond  United  States  property  was  xemored  andanewoi  1^ 


ir^M^',;.' k- .-;.— Tlin^e  hnudre^l  and  six  square  yards  of  sod  was  placed  on  Wk 
a'->-.  t  :Lr  :  dV-.iij.  to  prevent  its  washing:  52  cubic  yards  of  stone  masooiy  M 
«...  >.-^-.-  ^^lI..  (.-xirDtliu^from  upper  end  of  lock- wall  to  top  of  t  ho  bank ;  tTlciliB 
>  ..r>N  ••:'  s.i:.il  \^;fc!>  i^lAced  on  the  paving.  Removed  75  cubic  yards  of  loose  stone  tarn 
ii'-.V' r  •L'rar.ir  To  I>xrk.  Ldid  oak  floor  in  cellar  of  new  lock-honse.  Raised  tsd- 
Loi^.-  J  I*  ■  T  a'-*vr  I  be  jfroiiud:  shinKle«l  and  whitewashed  it.  Painted  lockgslHi 
K*  |<a:r-  .  •  :•«  r.i:::.i:  in^ns.  Removed  drift  from  entrance. 

I'r.ki      ;  '— K*  ::..ivt-d  1.741)  cubic  yards  from  entrances. 

Nj*  i:  *'  >  ::  «.»>  -is^iieiuied  at  this  lock  four  days,  December  9th  to  13th.  csaMdbf 
a  \".*'\'.  ••  f'.•^^r::r  sunk  in  upper  entrance.  While  this  was  bein^  raised  the  nppcr 
r:.;:.i:.<      •  .•»  ^uTirr-ilamme^i  and  the  new  slide-valves  put  in  gates. 

H^">'  water  iH^iUzred  November  :)0;  upper  gauge  reading  1.5.40  feet,  lower  dl 
!t-« :  L  '-A'  St  water  occurred  August  13;  lower  gauge  reading  6.40  feet,  upper  il3i 
ft:. 

LOCK  NO.  4. 

/.v---  *-  *'.or€  ruiiU -trail. — Most  of  the  stone  taken  out  of  the  old  slope  wall  wsaoHii 
iu  i>->^>:'e:  ':*a:ik  U'hin«l  lock-wall  and  building  masonry  grade-walls  at  eacbendtf 

thr  .i»v  li. 

The  iMlowini;  material  was  removed :  1,110  cubic  yards  of  stone  ;  483  cubie  jsiii 
ot  I  ;ir;»      '/••  cubic  yanls  of  old  cribbing  from  the  lower  end. 

Tilt  W.I.:  wa>  rti  oust  meted  to  within  18  inches  of  the  top  of  lock- wall  of  oak  tia- 
l»rr  ;i!:il  >:-*!;»■. 

Tl.t  I'ol.  wini;  material  was  used  in  its  construction :  19,960  linear  feetofhewrf 
w  i  I  i  T  r  - 1 M  k  t :  u  I U-  r :  oJXM  cubic  y  a  rds  of  riprap  stone ;  24 ,899  pounds  of  spikes.  IM 
It-niith  ct  wal:.  :>Jl  ft-t't.    The  top  of  the  wall  was  paved  with  stone. 

tiruiiin':-  iihd  j'lin'u.;  ^tiHil-  behind  lock  wall. — ^All  old  paving  was  taken  out  and  the 
hai-.k  &:r:iVit  J  I'loiii  tht*  Icck-wall  to  top  of  the  bank  to  a  uniforui  slope  of  4  to  1. 

At  i;t(  ^.1  rT-.il  lit  *.]\v  ItHrk-wall  masonry  grade  walls  were  built,  they  also  extending 
ti»  ihf  ti';^  I'l'  t!u'  bank. 

Yhv  \Ki\:i\c  ^a<  i  \mulcd  up  to  average  high-water  line,  and  from  that  line  to  top 
i^f  l«;i!ik  ""Oil  was  laiil. 

Tl-.-  ii>I!f>w:n^  i-i  a  ^ratcmcut  ot*  material  removed :  360  cubic  yards  of  paving  stone, 
.'v4"  I  'iMi  yanN  ot'i-arth.  "i  larin*  sycamore  trees. 

Tl:«  i'>.'.>>\vi:ii:  ir.att-rial  wa<  used  in  repairing  and  gradiug  bank  :  210  cubic  yards 
i«t*  laith  r.MiI  ii;  li'.'.:;];;  snukcn  places:  636  cubic  yards  of  stone;  643  cubic  yard*  of 
jtini)'-  ::ia^<>:'.ry  wt-n  iim-i!  in  building  gra<le  wails. 

MiM.i-  >:f;iH  won-  laid  from  lock-wall  to  top  of  bank  :  35  stones  were  quarried  sod 
ilnvM'il  li'.iii  ]«lai^nl :  l.-vVi  sipian^  yards  of  sod  were  laid  from  paving  to  top  of  the 
bank  :  •J4r.  in!»ii-  yarils  of  HiUid  pljiced  on  paving. 

I.vi  i^-i'.ir.'v— AH  detictivo  coping-stone  was  dressed  out  and  Portland  cement  tilline 
}tiit  in  :  '«*:'•  cnbir  yard<«  of  coping;  taken  out  and  replaced  by  new  stone;  recut  and 
ri']»aiiitfd  wati'r-;:ani;i;s. 

I'lptr^hnrt  git'uh ■  trail. —Thv  8t«me  iu  the  cribbing  was  1evele<l  off  and  the  entire 
li-ii>:ili  tif  wal)  Vavtd  :  tlio  land  behind  this  wall  was  uniformly  graded  and  soddi^: 
l.r'.'io  « iiliir  yards  i»t'  t-artb  removed  :  it:^  Siiuare  yards  of  sod  laid  ;  a  dniiu  wasdn; 
from  ii-i'-1i>>iis«',  'J(K)  t'fot  in  len^^th.  down  ravine,  and  emptying  through  upper  »hor«- 
wall  iaio  tlu'  river:  'M\  cubic  yanls  of  stone  were  used  paving  it ;  10  cubic  yards (»f 
muMMiry  work  laid  carrying  it  under  roaidway,  and  30  linear  feet  of  20-inch  tiling  nsed 
in  rarryinj;  if  tlironj;li  river- wall. 

rpjHr  imttH. — Tbe  up^ter  entrance  was  coffer-dammed  and  four  old  valves  taken  oot 
of  jratcs  and  n-placed  by  new  slide-valves  and  operating  irons. 

JiHUiliHtjs.—Onv  single  lock-keeper's  dwelling  built  by  contract,  1  tool-house,  1  ice- 
bouse,  1  «mt-bouse,  I  coal-house:  built  back  porch  to  new  dwelling. 

fVH<'iH.'/.— Twt»  thousand  four  hundred  and  forty-eight  linear  feet  of  fence  cob- 
structctraronnd  I'nited  States  property;  4  gates  built  iu  fence. 

(r'f  nrral  irork. — Quarry  opened  opposite  the  lock  for  the  purpose  of  furnishing  tb« 
necessary  stone  to  be  used  in  making  repairs:  3.ir»0  cubic  yanls  of  stone  were  qiut- 
ried;  7*^  linear  feet  of  brick  wall  4  feet  wide  laid  aronnd  dwellings;  140  linear  feet  of 
iralk  made  with  broken  stone  and  aaw-dust.    Made  and  rigged  V  denrioka  used  is  : 


I 
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MMistmoting  lower  shore  guide-wall.  Made  and  rigged  1  derrick  complete,  for  the 
loniok-boat.  Made  steps  for  back  porch  to  new  dwelling.  Laid  oak  floor  in  the 
a^Uar  of  new  dwelling.  Repaired  fence  ou  river  bank.  Planted  35  water-maple 
around  walks.  Whitewashed  ont-bnildings  and  fence.  Painted  lock-gates  and 
of  tool-hoose.  Repaired  derrick-boat,  pile-driver,  stone  damp-boxes;  built  3 
damp-boxes.  Leveled  and  graded  land  around  lock-keepers'  dwellings  and 
iowed  gram  seed.  Repaired  operating  irons.  Took  down  old  lock-keeper^s  dwelling, 
:il0O  three  old  out-buildings.  Repaired  cistern  and  put  in  new  pump.  General  re- 
pftlTB  to  tools  and  machinery. 

^    Jhndging, — ^Removed  from  point  immediately  below  lower  entrance  3,450  cubic  yards 

if  material ;  from  gravel-bar  1  mile  below  lock,  2,890  cubic  yards;  from  entrance  and 

loek-pity  915  cubic  yards. 

There  was  a  suspension  of  navigation  three  days,  from  December  0  to  12,  while 

entrance  was  coffer-dammea  for  the  purpose  of  putting  in  new  slide-valves  in 


Highest  water  occurred  February  21,  lower  gauge  reading  2:^.00  feet,  upper  12.50 
fdet.  Lowest  water  occurred  August  3,  lower  gauge  reading  6.05  feet,  upper  6.20 
Ibet. 

LOCK  yo.  5. 

L&velingdam. — Continuous  high-water  stage  of  the  river  prevented  drawing  down 
the  pool  sufficient  to  complete  this  work.  The  following  work  was  done :  80 
linear  feet  of  8-iuch  by  6-inch  white-oak  lumber  was  laid  ou  crest  iu  lovoliug  up,  and 
70  pieces  6  feet  by  12-inch  by  3-inch  oak  sheeting  were  spiked  on  sloi)e. 

Paving  and  grading  bank  behind  lock-wall, — The  new  paving  was  curried  up  the  bank 
to  average  high-water  line ;  205  cubic  yanls  of  paving-stone  were  taken  out ;  removed 
lyl60  cubic  jrards  of  earth ;  laid  654  square  yards  new  paving ;  placed  '.^2!{  cubic  yards 
«uid  on  paving;  built  stone  steps  from  lock-wall  to  top  of  bank ;  laid  480  linear  feet 
of  oarbing  at  end  of  paving  and  at  the  sides  of  steps;  built  grade- wall  at  lower  end 
of  lock  to  top  of  the  uank ;  180  cubic  yards  of  stone  laid. 

New  single  lock-keeper's  dwelling, — One  new  dwelling  completed  by  contract. 

General  work, — Quarry:  Quarry  was  opened  near  lock  to  obtain  necessary  stone  in 
Bulking  repairs ;  quarried  and  dressed  15  cubic  yanls  of  stone  for  steps,  210  cubic 
ymida  for  paving,  and  46  cubic  yards  for  curbing-stone ;  cut  down  and  removed  8 
ireM  from  grade ;  tore  down  old  tool-house  and  blacksmith  shop  for  site  for  new 
dwelling;  filled  large  sink-hole  immediately  behind  lock- wall  with  clay  and  stone, 
well  rammed ;  rigged  derrick  and  built  tramway  from  old  quarry  on  the  bill  to  lower 
end  of  lock-wall ;  pointed  lock- wall ;  painted  gates ;  rigged  traveler  from  upper  end  of 
river  wall  to  upper  guide-pier  for  carrying  light ;  built  one  out-house ;  dredged  upper 
and  lower  entrance,  also  the  lock-pit ;  removed  1,395  cubic  yards  of  material. 

There  was  no  suspension  of  mwigation  at  this  lock. 

Dredging:  1,114  cubic  yards  of  material  were  removed  from  entrances  and  lock  pit. 

The  highest  water  occurred  February  20;  upper  gauge  reading  14.50  feet,  lower 
22.20  feet.    Lowest  water  occurred  August  15;  upper  gauge  reading  8.2,  lower,  6  3. 

UNITED  STATES  DREDGE. 

The  dredge  has  done  general  dredging  as  follows : 

Removed  material  from  lock  entrances :  Cubic  yanU. 

Lock  No.  1 2.456 

Lock  No.  2 1,309 

Lock  No.  3.... 1,749 

Lock  No.  4 7,;>55 

Lock  No.  5 1,114 

UNITED  STATES  SNAG-BOAT    KENTUCKY. 

The  boat  has  been  employed  in  towing  stone  used  in  making  repairs  to  the  several 
locka  and  hoisting  the  same  into  the  cribbing ;  hoisting  timber  at  Locks  Nos.  1  and 
3;  constructing  coffer-dam  at  Lock  No.  3 ;  acting  as  tender  to  United  States  dredge ; 
towing  derrick-boat :  general  snagging  work  on  the  river. 

The  steamer  was  nauled  out  on  marine  ways  at  Cincinnati  and  calked.  Kemoved 
102  anags  from  channel.  Wrecked  one  barge  and  one  steam-boat  at  the  mouth  of  the 
river.    Days  laid  up,  89.    Total  miles  run,  3,570. 

UNITED  STATES  DKRRICK-BOAT. 

The  boat  has  been  used  at  Locks  No.  3  and  4  in  making  repairs,  hoisting  timber 
and  stone;,  and  at  Lock  No.  6,  handling  new  stone  for  the  abntmoiit  at  Lock  No«  '4x 
The  boat  is  worthless  aod  can  not  be  repaireclt 
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COMMKBCIAI.  STATimCS. 

Tra4«  of  Lower  Kvntutkn  Biver,  KtnUeky,  forJUeal  f«ar  ending  June  30, 1^ 
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Etport  of  lockagte  for  fi»eal  gear  ending  Jnne  30,  ItiSS. 
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1,5. 
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Total  IncTOMe  of  looka^eH  over  fiscal  year  eodiDg  Juos  30,  ISIS,  2,639. 
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G  G  5. 

?BOVEMENT.OF    LICKING   RIVER,   KENTUCKY,    FROM    FARMERS  TO 

WEST  LXBERTY. 

Ihe  project  for  the  improvement  o.f  tbis  river  was  approved  by  tbe 
«retary  of  War,  under  date  of  September  :^0, 1888,  and  contemplates 
e  removal  of  snags,  detached  rocks  and  bowlders  from  the  river  beil, 
th  a  view  to  improving  low-water  navigation. 

During  the  season  of  1888  the  water  was  too  high  for  effective  work, 
d  in  consequence  nothing  was  done. 

In  May  of  this  year  a  plant  suitable  for  work  at  low  water  was  made 
idy,  and  after  doing  some  work  in  the  vicinity  of  Farmers  was  moved 
West  Liberty  to  work  down-stream. 

CTp  to  June  30, 1889,  the  following  work  had  been  done:  Twenty-five 
es,  averaging  61  feet  in  length ;  57  snags,  averaging  20  feet  in  length, 
i  76  snags  have  been  removed. 

This  improvement  is  not  a  permanent  one,  as  the  obstructions  caused 
trees,  snags,  and  stumps  are  liable  to  reform  each  year. 
Fhe  original  estimated  cost  of  the  work  was  $260  per  mile,  or  $17,680 
that  portion  of  the  river  between  Farmers  and  West  Liberty,  and  it 
'ecommended  that  of  this  amount  $10,000  be  appropriated  for  the 
\al  year  ending  June  30, 1891. 

Money  statement. 

>ant  appropriated  by  act  of  Angnst  11,  188« $3,000.00 

f  1,*  18ti9,  amooDt  expcDded  during  fiscal  year,  exclusive  of 

abilitieaoutstandingJuly  1,1888 $392.26 

^  ly  1889,  outstanding  liabilities 400.  25 

792. 51 

Y  1,  1889,  balance  available 2,207.49 

mount  (estimated)  required  for  completion  of  existing  project 14,  680.  00 

nionnt  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30, 1891  10, 000. 00 
nbmitted  In  compliance  with  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 


GG6. 


PROVEMENT  OF  THE  BIG   SANDY  RIVER,  WEST  VIRGINIA  AND   KEN- 
TUCKY. 

The  Big  Sandy  River,  wbicb  is  formed  by  tbe  union  of  tbe  Tug  and 
•visa  forks  at  Louisa,  flows  north  a  distance  of  26  miles  and  empties 
to  tbe  Ohio  at  Catlettsburgb,  Ky.  The  main  river  and  the  Tug  (or 
stern)  Fork  from  the  boundary  line  between  West  Virginia  and  Ken- 
cky,  and  the  upper  part  of  the  Tug  for  a  distance  of  about  18  miles, 
rms  the  boundary  between  Virginia  and  West  Virginia.  The  Tug 
)rk  rises  in  the  southwest  corner  of  West  Virginia,  and  flows  north- 
^st  to  its  junction  with  the  Levisa  Fork,  with  a  total  length  of  about 
0  miles.  The  Levisa  (or  Louisa)  Fork  rises  in  the  southwestern  part 
Virginia,  whence  it  enters  Kentucky,  and  flows  in  a  northerly  direc- 
m.  Its  total  length  is  about  189  miles.  The  total  length  of  the  Big 
^ndy  River  is  therefore  216  miles, 
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The  preseut  approved  project  for  the  improvemeut  of  this  river  ei 
teuiplates  the  coostraction  of  a  lock  and  dam  at  Loaisa,  below  * 
juuctiou  of  the  two  forks,  aod  also  the  improvement  of  opeu -river  m 
gation  on  tliese  forks  aud  on  the  main  river.  The  object  of  boikj 
the  dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  wit 
view  to  the  shipment  ot*  coal  from  the  extensive  deposits  fonnd  in 
valley.  It  is  exiiected  that  other  locks  and  dams  will  be  built  if 
preliminary  one  should  prove  a  success.  For  open-river  navigatioi 
the  forks  it  is  intended  to  secure  a  channel  with  a  minimam  depth 
foot  and  a  minimum  width  of  50  feet  during  six  months  in  the  j 
At  present  the  forks  are  chiefly  used  for  rafting,  but  there  is  oecaa 
navigation  as  far  as  Piketon  and  Warfleld  by  light-dranght  steam-b 
and  a  large  amount  of  material  is  poled  up  the  river  in  pash-b 
The  country  is  mountainous,  the  roads  are  few  in  number  and  in 
condition,  and  the  river  is  the  chief  reliance  for  obtaining  such  art 
as  can  not  be  grown  or  manufactured  in  the  country. 

It  is  reconi mended  that  an  annual  appropriation  of  $2,500  bei 
for  each  fork,  with  a  view  to  keeping  them  clear  of  snags  and  c 
obstructions. 

During  the  year  the  lower  liver  has  been  cleared  of  snags  and  o 
obstructions  to  navigation.  The  lock-gates  and  wickets  for  the  loc 
Louisa  are  so  far  advanced  that  their  completion  in  place  is  assure 
July  15. 

The  dam  and  approaches  can  be  completed  in  one  favorable  wor! 
season,  and  with  tlie  amount  estimated  for  completion  of  project 
respectfully  recommended  that  this  amount,  $31,145.31,  be  appropri 
for  the  fiscal  year  ending  June  30, 1891. 

in  order  to  carry  slackwater  navigation  from  the  Ohio  to  Looisa 
additional  locks  and  dams  will  be  required.  Their  cost  will  be 
same  as  that  of  the  one  already  built,  to  wit,  $213,237.39,  for  each 

Tlie  advantages  to  be  derived  from  continuing  slackwater  naviga 
above  the  lock  already  built  are  evidently  greater  than  those  U 
obtained  by  continuing  the  system  from  the  present  lock  to  the  C 
for  when  the  proper  pools  are  once  formed  reaching  to  the  coal-fii 
coal-barges  can  be  loaded  and  wait  in  the  Louisa  pool  for  snffic 
water  below  the  Louisa  lock  to  take  them  into  the  Ohio.  I  then 
recommend  that  $100,000  be  appropriated  foil  the  fiscal  year  em 
June  .'30,  1891,  to  commence  the  construction  of  an  additional  loci 
the  Louisa  Fork.  This  is  to  be  in  addition  to  the  $31,145.31  askec 
the  completion  of  the  dam  and  the  approaches  to  the  lock  at  Louie 

For  details  connected  with  the  work  of  the  past  season,  attentio 
invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas  herewitl 

Money  statement. 

Jaly  1,  1888,  amouDt  available |3,4< 

Amount  appropriated  by  act  of  August  11,  1888 31,54 

Jiilv  1,  1889,  amount  cxpeuded  during  iiscal  year,  exclusive  of 

liabilities  outfitonding  July  1,  1«8p $10,999.26 

July  I,  1889,  outstanding  liabilities 762.10 

11, 7( 

July  1, 1889,  balance  available 2o/^ 

{Amount  ^estimated)  required  for  completion  of  existing  project 31, 1* 
Amounttuatcanbe  prolitably  expended  in  fiscal  year  ending  Jane  30,1891  131,  !• 
Submitted  in  compliance  with  requirements  of  sections  ^of  rjver  <m4 
harbor  acts  of  1800  aud  1807, 
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RKPOKT  OF  MK.   B.   F.  THOMAS,   ASSISTANT  KXGINKKR. 

Pakkbbsbukgii,  W.  Va.,  June  20,  1889. 

IfiAJOR:  I  have  tbo  honor  to  submit  iiiy  report  for  the  year  ending  Jane  30,  18d9, 
■r  the  Big  Sandy  River. 

.Xbe  present  project  contemplates  the  building  of  a  lock  and  dam  just  below  tbo 
naoiloxi  of  the  I^visa  and  Tug  forks,  at  a  point  about  i^G  miles  fron\  tlio  mouth  of 
■••Hii;  Sandy  at  Catlettsbnrgh.  Two  other  dams  will  bo  required  below  tliis  t^)  make 
B*vij^»tion  the  year  round.  The  present  work  when  linishod  will  throw  a  pool 
12  miles  long  in  Louisa  and  about  7  miles  long  in  Tug,  along  which  are  found 
XOoUent  coal  beds  which  only  await  transportation  facilities  to  bo  developed. 

A  little  higher  up-stream  fine  cannol  coal  has  been  discovered,  and  a  few  more  locks 
tad  diMiis  in  this  direction  will  cause  the  development  of  a  field  of  mineral  of  vast 
■mortaneo  to  all  the  Ohio  and  Mississippi  valleys. 

Xhe  masonry  of  the  lock  and  abutment  is  completed,  and  the  lock  gates  and  wickets 
ffiB  now  beinff  put  in  place  and  will  be  done  by  the  middle  of  July.  The  upper  ap- 
Mosoh  to  the  lock  was  excavated  previous  to  my  last  report,  and  the  lower  approach 
iras  worked  npon  last  season.  Like  cho  upper,  it  is  a  ledge  of  solid  rock  underlaid 
vitb  coal  and  slate.  Two  thousand  cubic  yards  of  rock  were  excavated  this  year, 
pBOSt  of  which  was  used  to  fill  behind  the  abutment  on  the  opposite  side  of  the  river. 
Tbo  continuous  high  water  of  last  fall  prevented  the  completion  of  the  abutment  fill, 
tnd  the  continnanco  of  the  lower  approach  excavation.  The  construction  of  the  dam, 
tbe  completion  of  the  lower  approach  excavation,  and  the  protection  of  the  banks  re- 
Bain  to  De  done.  These  can  all  be  complete<l  in  a  single  season  of  favorable  weather 
whoDOTer  there  is  money  sufficient  available. 

The  river  between  Louisa  and  the  Ohio  was  thoroughly^  cleared  of  all  snags,  stumps, 
traeSy  and  other  obstructions  to  navigation  during  October  and  November,  I8b8,  and 
ii  now  in  excellent  condition.  There  was  no  money  available  for  like  work  upon  the 
two  forks  above. 

'  The  work  done  below  Louisa  was  as  follows :  Trees  taken  out  88 ;  average  length, 
67.4»  oironmfereuce,  8.4.  Snags  taken  out,  164 ;  average  length,  24.3,  circumference, 
6b4.  Stomps  t^en  ont,  208 ;  solid  rock  taken  out,  142  cubic  yards ;  loose  rook  taken 
ont,  376  caoio  yards. 

These  obstmotions  were  at  Goff  Place,  Rico's  Bend,  Old  Licks,  Rove  Creek,  Jonah 
Bocks,  Moore's,  White's  Creek,  Savage  Branch,  and  Catlettsburgh.  Obstructions  of 
leM  importance  were  taken  ont  at  Wiley  Hatten's,  Nigger  Heads,  Durbin  Creek, 
Powell's,  Rush  Creek,  Jake  Compton's,  Belcher  Bar,  Burgess  Landing,  Blaine,  Ful- 
ler's, Potter's,  Two-Mile  Creek,  and  Wallace  Branch.  Owing  to  the  back  water 
from  the  Ohio  River  in  the  Lower  Big  Sandy  during  the  spring  of  the  ^ear  a  great 
numy  trees  settle  in  the  bed  and  make  bad  snags,  h  or  this  reason  it  is  impossible  to 
keep  the  channel  clear  of  obstructions  unless  work  is  done  upon  it  every  year. 

I  would  recommend  that  |500  be  annually  expended  for  this  purpose,  and  that  an 
Mppzopriation  of  $2,500  be  made  for  each  of  tbo  forks  above,  viz,  Levisa  and  Tug. 
'Ae  money  heretofore  recommended,  to  be  appropriated  to  complete  the  lock  and  dam 
now  nnder  oonstmction,  if  made  available'  next  season  will,  in  addition  to  that  on 
band,  complete  the  contemplated  improvement.  It  is  of  the  greatest  importance  also 
thftt  the  construction  of  other  locks  and  dams  be  started. 
Very  respectfully, 

B.  F.  TuoMAS, 
A^sUtant  Engineer, 

Mbj.  D.  W.  Lockwood,' 

CorpB  of  Engineers^  U.  S,  A, 

BNO  89 125 
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Commercial  statistita  for  fiscal  year  ending  June  30,  1889. 


Artides. 


Beans poimda. 

BiM^Awax do... 

Cattle head. 

Esi/jH cases. 

Feathers poands. 

Furs liAKS- 

Ginseng poands. 

11  idea bales. 

IIo;r» head. 

IToiHcA do... 

Lt'athor pounds. 

LuuiIht,  walnut fe«t^B.M. 

I'oultry dozen . 

RiK)(8 pounds. 

Sheep head. 

Sor'ihum barrels. 

Spokes number. 

Stavrs do  .. 

Tan  bark cords. 

Tle.«<,  railroad number. 

Timber cubic  feel. 

Knots,  walnut pounds. 

L<»j:h « number. 

AVheat bafis. 

"W(K)1 .......pouuda. 

MiscellaDeous 


Total  export  

MiseellanoouH  miTehandise,  05,000  tons 
Pa8tten<;er8  carried  b}'  steam-boats 


Quantity. 


48.  M5 

3,840 

346 

8.220 

28.:»0 

222 

6.67G 

6flO 

1,722 

37 

65.000 

727,000 

4.221 

21.180 

1.140 

7.S44 

350,000 

1,200,000 

4.916 

200.000 

4,655.000 

25,  OGO 

8.500 

8.4G6 

20,000 


Yshu. 


Grand  total. 


•1.4M.S 

688  III 
16,388.  Ill 
31,6m.  (I 
12.487.9 
1,77m 
12,771.01 

i.rsM 

13. 771 01 

3.7l«.W 

19..'Ajao9 

6:i.54«.uI 

i3.:r..(i 

2,  »:*».» 

62T5i« 

4.S0U.M 

12,IM0.'* 
39.32t<.>l 

656,&0iV(« 

6, 250.(4 

],27S,0U&« 

16.  KAN 

s^oaoiM 

2.6ML8I 


1,511,»l8 
28^7849 
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IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

The  (luyaiidotte  Eiver  rises  in  the  southwestern  part  of  West  Vir- 
ginia, Hows  in  i\  northwesterly  direction,  and  enters  the  Ohio  12  miles 
above  the  mouth  of  the  Big  Sandy  and  39  miles  below  the  mouth  of 
the  Great  Jvauawha. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1878, 
and  contemplates  the  formation  of  a  clear  ctianuel  122  miles  long,  with 
a  minimum  width  of  30  feet  and  a  least  depth  of  18  inches  during 
live  months  of  the  year,  by  the  removal  of  snags,  rocks,  and  other  ob- 
structions. This  river  was  practically  closed  before  work  commenced, 
except  during  rises  of  considerable  height. 

On  account  of  continuous  high  water,  no  work  was  doue  during  the 
past  liscal  year. 

The  recommendation  of  the  appropriation  of  $2,000  in  my  la«t  annual 
report  is  respectfully  renewed  for  the  fiscal  year  ending  June  30, 189L 

Money  statement. 

Amount  appropriated  by  act  of  August  II,  1888 $2,000.00 

Julj'  1, 1861),  balance  available 2,000.00 


'Amount  (ostimatcd)  required  for  ooinpleti(m  of  existing:  project 

^  Amount  that  ran  be  prolitably  expended  in  liscal  year  ending  Juno  2i),1891 
I  Sn'mittedin  compliance  with  requirements  of  soctlous  2  of  rivor  and 

,    harbor  acts  of  WOO  aud  J807. 


2,  (M^.  00 
2, 000. 00 
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Commercial  statistics  for  fiscal  years  ending  June  30,  18q(S-'69. 


Articles. 


Produce 

Grain 

Timber,  etc 

lliaoeUaaeoua  ... 

Total  exports 

Total  imports 

Gnuid  total 


1H88. 


$58,732 
43, 400 

842, 200 
38,830 


983,102 
400,000 


1,383,162 


1889. 


$48,000 
25,000 

€00,0  4) 
50,000 


723, 000 
100,000 


823, 003 


G  G8. 


IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER.  WEST  VIRGINIA. 


The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,  ris- 
ing ill  Upshur  County,  and  flowing  thence  in  a  course  a  little  north  of 
west  until  it  empties  into  the  Ohio  at  Parkersburgh  ^  its  total  length  is 
about  150  miles. 

The  present  project  for  the  improvement  of  the  river,  adopted  in  1876 
and  modified  in  1880,  contemplates  the  construction  of  a  lock  and  dam 
to  extend  slackwater  navigation  for  a  draught  of  4  feet,  a  distance  of  12 
miles,  and  the  improvement  of  the  natural  channel  of  the  upper  river 
by  the  removal  of  obstructions  for  a  distance  of  80  miles,  the  object  of 
the  laUer  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with 
a  depth  of  2  feet  for  at  least  four  months  of  the  year. 

The  work  of  tbe  past  fiscal  year  has  been  the  continuation  of  the 
construction  of  the  lock  itself,  nothing  having  been  done  on  the  second 
part  of  the  project,  to  wit,  the  improvement  of  the  ui)per  river. 

The  lock  under  construction  is  about  40  miles  from  the  Ohio.  Below 
it  are  four  locks  and  dams  owned  and  operated  by  the  Little  Kanawha 
Navigation  Company.  These  locks  are  badly  constructed,  leaky,  and 
uncertain. 

Daring  the  past  fiscal  year  the  following  work  has  been  done  : 

Ist.  The  river- wall  of  the  lock  has  been  completed. 

2nd.  The  foundation  of  the  land-wall  is  about  one-third  completed,  a 
coffer-dam  to  inclose  it  having  been  built  and  the  necessary  excavation 
having  been  made. 

3d.  A  lock-keeper's  dwelling  was  commenced  and  so  far  completed 
that  it  will  be  ready  for  occupancy  by  July  10. 

4th.  The  cutting  of  the  different  classes  of  stone  required  for  the  com- 
pletion of  the  lock  continued ;  in  all  245.77  cubic  yards  of  special  stone, 
136.6.S  cubic  yards  of  quarry  ftice,  and  58.93  cubic  yards  of  backing  have 
been  cut,  752.44  cubic  yards  of  masonry  laid,  and  7,517  cubic  yards  of 
earth  removed  in  preparing  foundation  for  land-wall. 

It  is  estimated  that  $25,353.90  will  be  required  to  build  the  dam, 
$8,077.45  to  build  the  abutment,  and  $4,600  to  put  in  the  gates  and 
wickets;  in  all  $38,031.35.  Allowing  for  all  contingencies,  $40,000,  is 
necessary  to  complete  the  work,  and  it  is  recommended  that  this  amount 
be  appropriatCKl  for  the  fiscal  year  ending  June  30, 1891, 
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Money  HatemenU 

July  1,  1888,  amoant  available fpOLV 

Ainoaat  appropriated  by  act  of  August  11, 1888 85,0(NlM 

ft,3HV 

July  1,  1889,  amount  expended  daring  fiscal  year,  exclosiTe  of 

liabilitiefi  outstanding  July  1,  1888 $11,661. 79 

July  1,  1889.  outstanding  liabilities 3,976.57 

IS^O&S 

July  1,  1889,  balance  available 9,675^11 

{Amount (estimated)  rennired  for  completion  of  existiag  projeet.....*.    4O,O00lM 
Amount  that  can  be  proiitablj^  expended  in  fiscal  year  ending  June  30, 1891    40,000.00 
Submitted  in  comi»liance  with  requirements  of  Motions  S  of  riyer  And 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  B.  F.   THOMAS,  ASSISTANT  ENOIKBKB. 

Parxbbsbuxoh,  W.Va.,  JmsSO,  18S0. 

Major  :  I  herewith  snbmit  my  annual  report  upon  the  Litfele  Kaiwwlia  Btver  im- 
provement. 

The  work  under  way  is  the  constmction  of  a  lock  and  dam  9  milea  above  Baning 
SprincH,  and  a  little  over  40  miles  fh>m  the  mouth  of  the  river  at  Parkenibanrh.  Wkci 
coinpieted  this  will  throw  good  water  into  the  West  Fork,  the  largest  tmwitoiirf 
the  Little  Kanawha.  In  addition  to  the  work  with  a  view  to  alAokvslaraa^il^ 
tion,  conHiderable  improvement  has  been  made  in  the  open  riTer  above  by  thsifr 
moval  of  obBtructious,  but  there  has  been  no  money  for  that  porpoae  the  pMtjaiKi 
Below  the  lock,  under  construction,  four  looks  and  dams  are  owned  by  the  Litfli 
Kanawha  Navigation  Company,  which  keep  np  navigation  during  the  gtealgr  psii 
of  the  year,  though  they  are  leaky  and  poorly  onilt,  and  each  year  of  eouaa  ikon 
more  decay  and  adds  greatlv  to  their  defects. 

On  account  of  no  mooey  being  available,  work  was  not  began  until  Oetobar  lit» 
when  stone-cutting  was  resumed,  excavation  of  land-wall  foundation  eommenesd, 
and  preparations  made  for  laying  stone,  which  was  not  begun  until  abont  the  sMile 
of  Novoniber.  All  work  was  closed  on  account  of  oold  weather  aboat  the  90lh  of  Dfr- 
cnmber,  and  was  resumed  March  1st  with  a  small  force  of  stone-Gatten.  Theeon- 
structiou  of  t..e  lock  was  not  begun  again  until  after  the  1st  of  May,  and  the  exsav.* 
tion  for  the  laud-wall,  which  hiM  been  stopped  last  November  on  aoeonnt  of  tbeeea- 
tinuo<l  wet  weather,  was  resumed  about  the  middle  of  May.  The  oonstraetieB  of  a 
lock-tender's  dwelling,  a  cottage  of  four  rooms,  cellar  and  attie,  waa  bepin  in  Afril 
and  will  be  ready  for  occupancy  July  10. 

Two  hundre<l  and  forty-five  and  seventy-seven  hundredths  cnbio  yards  of  meeialstaDe, 
i:U).r>^)  cubic  yards  quarry  face,  and  58.93  cubic  vards  backing  stone  cut;  799.44  cibio 
yards  of  masonry  laid,  and  7,517  cubic  yards  or  earth  taken  out  of  laad-wall  fimods- 
tion.  Piles  and  timber  for  land- wall  foundation  and  chamber  floor  have  been  beo^ 
and  partly  made  ready  for  use. 

The  river-wall  of  lock  is  now  completed  and  the  cross-wall  nearly  so,  and  the  eppw 
end  of  land-wall  well  started.  Three  thousand  ya  ds  of  masonry  have  been  Mi 
in  and  over  700  yards  of  concrete.  Stone-cutting  is  nearly  oompleted,  more  1MB 
5,500  yards  having  been  made  ready  for  the  work.  It  is  believed  the  pieaent  appio- 
priatioii  will  complete  the  lock  masonry.  The  gates  and  wicketa  will  toen  be  pnt  ia ; 
the  abutment  to  build,  the  dam  to  construct,  the  banks  to  protect,  and  the  loekaa' 
soury  to  protect  by  sheathing. 

The  dam  is  estimated  to  cost  $25,353.90;  the  abutment,  |8,077.46;  the  gatee  and 
wickets,  $4,600;  a  total  of  |;k3,031.35.  An  appropriation  of  $40,000  will  flnish  ths 
work,  and  should  all  be  made  at  one  time  in  oraer  to  complete  the  work  in  one  les- 
Bon,  and  thus  prevent  damage  to  that  incomplete,  and  avoid  the  expense  of  removiiv 
and  replacing  the  plant. 

Respectfully  submitted. 

B.  F.  Thomas, 

•    M^.  D.  W.  LOCKWOOD, 

Cwrfi  of  JBtifineerif  U,  8,  4* 
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Cmim$reUa  staHiH^  firfiMol  year  eni^§  June  30, 1889, 


ArtlolM. 


Qoantilj. 


YahM. 


Tteber enbiofeet. 

MOBber feet,B.lC. 

niunber. 


TiM,i»ilnMid do... 

.ooirds. 

..do... 

.bashelt. 


Ott buMls. 

bnthela. 

>iia tons. 


8,512,000 

6^473,588 

4,068,800 

870,136 

410 

820 

23,425 

2,850 

8,000 

100 


1832. 100.  Of 

184,177.64 

88,148.46 

128^658.78 

820.00 

8,840.60 

1,688.66 

2,850.00 

1,806.06 

10;  006. 66 


Totid  exports. 
Total  imports. 


1,628^086.44 

100,  < 


Grand  total. 


l,128^086.a 


Paaaenger  traffic  eqaala  20,000  passengers  through  one  look. 


G  Gg. 

mPROYEMENT  OF  BUCKHANNON  RIVER,  WEST  YIRGINU. 

The  project  for  the  improvement  of  this  stream,  approved  in  1884,  is 
to  (dear  out  that  i>ortion  of  the  river  between  the  Three  Forks  and  uie 
town  of  Backhannon,  a  distance  of  24}  miles.  The  obstractions  con« 
fltot  of  logjams  and  bowlders,  some  of  which,  in  the  bed  of  the  stream, 
axe  estimated  to  contain  500  cubic  yards. 

The  width  of  channel  sought  to  be  obtained  is  30  feet 

Bdckbannon  Biver  is  a  tributary  of  the  Tygarts  Valley,  and  rising  in 
the  southwestern  part  of  Randolph  pounty,  W.  Ya.,  flows  a  little  east 
of  north  until  it  feills  into  the  Tygarts  Valley  Biver  in  Barbour  County. 
The  distance  from  the  Three  Forks  to  the  mouth  is  47}  miles  and  the 
total  length  of  the  stream  is  about  57  miles. 

While  this  river  is  not  what  could  be  called  a  navigable  water  of  the 
United  States,  the  results  that  have  been  obtained  from  its  partial  im- 
provement have  been  so  great  as  to  warrant  its  continuance  as  a  busi- 
neiw  enterprise  for  the  development  of  the  lumber  interests  of  this  see* 
tion. 

Before  any  work  was  done  on  this  river  the  annual  output  of  lumber 
was  limited,  exceeding  in  no  one  year  115.000  linear  feet,  while  in  1888 
tile  wnount  was  6,000,000  feet,  B.  M. 

Daring  the  past  year  high  water  prevented  work  until  the  fiftU  of 

1888)  when  a  party  commenced  work  at  a  x)oint  about  1^  miles  above 

Bean's  MOl,  and  continued  up-stream  1|  miles.    About   3,000  cubic 

yards  of  rock  wero  removed,  and  a  large  drift-pile,  containing  many 

-  valiiable  logs,  was  taken  out. 

The  amount  estimated  for  the  completion  of  the  improvement  is 
$20,9S5,  and  I  would  respectfully  recommend  that  of  this  amount 
$10,000  be  appropriated  for  the  fiscal  year  ending  June  30, 1801. 

Money  statement 

Amoant  appropriated  by  act  of  Aaeust  11,  1888 $1,500.00 

Jnly  1,  1889t  amoant  expended  dunng  fiscal  year,  exclusive  of  liabilities 
oatstanding  Jaly  1, 1B88 959.92 

Jaly  1«  1889,  balance  available 540.08* 
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r  Amount  (cRtimattMl)  ro<juiroiI  for  completion  of  existiDS  project 920,955iOO 

Ainoiiiit  that  can  be  prohtubl^'  oxpeiidcd  iu iiacttl  year  enaing  Juue30,lti91    1U,OOO.OI 
Siibuiittod  in  coiuplianco  with  requirements  of  sectioDS  2  of  river  and 
harbor  acts  of  1H4)C  and  1807. 


Commercial  slatisiic^  for  fiscal  tfcars  enditig  June  30,  18fi7- 88-'89. 


ArticU«. 


Lojjn feet^  B.  H.. 

VostH number. , 

Coiil boflhelfl. . 


e.  000, 000        5.500.III 


G  G  10.  . 


preliminary  examination  of  bio  sandy  river  from  catletts- 
durg  to  pikeville,  on  louisa  p'ouk,  and  to  ttle  mouth  of 
pond  creek  on  tug  fokk.  kentucky. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  January  10,  1889, 

Sir  :  The  river  and  L.irbor  act  of  1888  coutaiiied  clauses  directing 
the  Secretary  of  War  to  cause  an  examination  or  survey  to  be  made  of 
the  "Biff  Saiidy  Eiver  from  Oatlettsburg  to  Pikeville,  on  Louisa  Fork, 
and  to  tlie  month  of  Pond  Creek  on  Tng  Fork.'' 

By  letter  of  August  28,  1888,  tliis  duty  was  assigned  me,  bat  as  the 
data  on  jile  in  this  olhce  was  sufficient  to  determine  that  the  locality 
was  worthy  of  in^jnovement,  no  additional  field  work  was  requiretl. 

In  187 1  a  survey  was  made  under  the  direction  of  Maj.  William  E. 
Merrill,  Corps  of  En^ineervS,  extending  from  Catlettsbnrg  to  Pikeville 
or  Piketon,  on  Louisa  Fork,  and  to  Warfield,  on  the  Tug  Fork.  This 
survey  was  ma<le  witli  Kuflicient  detail  to  enable  an  approximate  loca- 
tion of  locks  to  be  made,  lines  of  levels  being  run  throughout. 

In  1884  a  survey  of  Tug  Fork  was  made,  extending  from  Louisa  to  a 
point  100  miles  above;  a  line  of  levels  was  also  run  over  this  section. 

From  the  data  furnishe<l  by  these  surveys,  I  have  uo  hesitation  in 
stating  that  th<»  locality  is  wortliy  of  improvement. 

The  in)i)rovcments  that  have  l)een  made  already  are  as  follows:  Clear- 
ing the  n)ain  river  and  the  Louisa  and  Tug  forks  of  snags,  bowlders,  lean- 
ing trees,  et(».,  willi  a  view  to  aiding  push-boat  navigation  and  rafting 
of  logs,  and  the  construction  of  a  lock  at  Louisa.  The  walls  of  the  lock 
are  comi)leted  as  well  as  the  abutment  for  the  dam. 

The  l^ig  Sandy  is  I'ormed  by  the  contluenceof  the  Louisa  and  Tnff 
forks,  20  miles  fiou)  its  mouth.  It  flows  in  a  north \^esterly  direction 
through  a  narrow  valley  between  rocky  hills,  and  emi)ties  into  the  Ohio 
at  Catlettsburg.  The  bottom  lands,  varying  in  width,  are  about  50  feet 
above  low  water,  and  are  geiu*rally  not  subject  to  overflow.  The  banks, 
excej)!  where  the  rocky  hills  immediately  border  the  river,  are  cx)m- 
posf'd  of  fine  sand,  easily  washed  by  the  currents,  and  the  many  small 
streams  that  empty  into  the  river  are  all  sediment-bearing  during  rainy 
weather. 

The  Louisa  Fork  is  the  larger  of  tlu^  two  that  unite  to  form  the  Big 
Sandy  ;  it  rises  in  the  southwestern  part  of  Virginia  jit  an  elevation  of 
about  1,500  feet  above  tide- water  and  Hows  in  a  northwesterly  direction. 
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tfcB  banks  in  many  oases  are  rocky,  in  others  composed  of  sand  and 
6l»y.  This  fork  has  all  the  characteristics  of  mountain  streams,  a  steep 
average  slope,  and  pools  of  varying  depth,  separated  by  rocky  bars  that 
in  low  water  often  have  but  a  few  inches  of  wator  over  them.  The 
average  fall  from  Pikeville  to  Louisa  is  149  feet  per  mile,  and  the  dis- 
tance between  these  points  is  86J  miles. 

The  Tug  Fork  rises  in  the  mountains  of  McDowell  County,  W.  Va., 
and  flows  in  a  northwesterly  direction.  It  has  tiie  same  general  feat- 
ures as  the  Louisa  Fork,  being  joined  by  a  succession  of  pools,  sep- 
arated by  rocky  bars  5  below  the  Falls  of  Tug,  however,  the  pools  are 
gradually  filling  up,  so  that  the  fall  in  this  locality,  which  was  formerly 
3.55  feet  in  a  stretch  of  300  feet,  was  in  1884  but  about  half  a  foot. 

The  average  fall  in  this  fork  from  Pond  to  Warfield  is  1.06  feet  per 
mile,  the  distance  being  23.5  miles,  and  the  average  foil  from  Warfield 
to  Louisa  is  1.72  feet  per  mile,  the  distance  being  34.5  miles. 

The  only  way  of  securing  a  sufficient  depth  of  water  for  purposes  of 
navigation  is  evidently  to  canalize  the  river  and  its  forks  by  means  of 
locks  and  dams,  especially  lor  a  navigation  by  coal  barges. 

There  have  been  seasons,  however,  when  the  water-supply  in  the  forks 
wonld  hardly  suffice  at  low  water  tor  any  but  a  very  limited  number  of 
lockages,  and  then  only  by  using  extraordinary  care  to  prevent  leakage 
at  the  dams. 

In  consequence  of  the  steep  slopes  of  the  forks,  and  the  general  clear- 
ing away  of  timber  from  the  banks  of  the  minor  streams  and  their  trib- 
utaries, which  has  been  going  on  for  years,  the  rises  or  tides,  as  they 
are  called,  are  sudden,  often  violent,  and  generally  of  short  duration ;  as 
a  conseqnence  fixed  dams  would  in  many  such  cases  be  a  serious  ob- 
struction to  the  quick  passage  of  rafts  and  coal  barges,  particularly  the 
former,  as  they  would  come  out  all  together  with  the  rise  and  have  to 
wait  the  slow  process  ot  successive  lockages  to  get  by  the  first  lock 
even,  unless  the  water  should  be  sufficiently  high  to  permit  their  going 
over  the  dam.  On  this  account  it  would  seem  that  movable  dams  would 
be  preferable  to  fixed  dams.  In  addition,  in  consequence  of  the  sandy 
character  of  the  soil,  and  the  general  clearing  up  of  the  banks  and  ad- 
jacent country,  which  permits  th(^  rain-fall  to  run  off  rapidly,  the  water 
of  all  these  streams  is  heavily  charged  with  sediment,  and  it  is  quite 
likely  that  the  effect  of  fixed  dams  would  at  times  be  to  cause  a  shoal- 
ing of  the  pools  above  them  ;  as  the  shoaling  would,  as  a  general  thing, 
take  place  during  moderate  rises,  or  while  the  river  was  falling,  the  ef- 
fect of  the  dams  can  not  be  predicated  with  much  certainty,  as  extensive 
rises  would  have  a  tendency  to  scour  out. 

On  the  other  hand,  movable  dams  are  more  expensive  than  fixed 
dams.  It  is  necessary  that  their  foundations  should  be  prepared  with 
great  care,  and  besides  the  number  required  on  streams  like  those  under 
consideration  is  about  double  the  number  required  where  fixed  dams 
are  used.  On  streams  like  the  forks  of  the  Big  Sandy,  if  movable 
dams  were  to  be  used,  it  would  be  absolutely  necessary  to  have  certain 
means  of  .communicating  information  concerning  headwater  rises  to  the 
dams  below  to  give  ample  time  for  lowering  them. 

The  commerce  of  these  streams  at  present  is  no  criterion  of  what  it 
may  be  should  continuous  communication  with  the  Ohio  be  established, 
and  while  not  prepared  to  recommend  the  expensive  method  of  im- 
provement by  movable  dams  I  have  no  hesitation  in  recommending  the 
canalization  by  locks  and  fixed  dams  of  the  Big  Sandy  and  its  forks  to 
an  extent  sufficient  to  reach  .well  into  the  coal-fields  of  the  latter. 
Should  it  beibund  that  fixed  dams  will  cause  a  deposit  in  the  pools 
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ftting, 6,000  eabie  yards, at  40  cents 1^400.00 

pUing,  702  feet,  at  14.20 2,94a40 

30,77^50 
OBliiigeDoieB  and  engineering 3,077.85 

Toua  for  foundation 33,858.35 

of  fonndation  on  graYel 33,856.35 

of  look  abovo  foundation i 121,871.20 

of  look,  gravel  foundation 155,727.55 

COST  OP  DAM. 

^IS  eubio  feet  timber  under  water,  at  23  cents |9, 701. 86 

7,M6  cubic  feet  timber  abovo  water,  at  23  cents 4,062.95 

BkSia  feet  B.M., sheeting, at  925 4,555.40 

^000  pounds  spikes, at  5  cents 2,3:M).00 

gW6  pounds  ancboring-rods.ati  10  cents 249.50 

.306  onbio  yards  gravel  backing,  at  65  cents v 3,448.90 

ly3S6  onbio  yards  riprap  stone,  at  |l *•  11,325. 00 

35,673.61 
fontiiigoncies  and  engineering 3,567.36 

tea*  of  timber  dam 39,240.97 

ABUTMENT. 

66  onbio  yards  masonry,  at|8 $6,000.00 

OooMo  yards  coping,  at  $14 700.00 

Joffer-dam 800,00 

Milage  foundation 500.00 

Soot  of  abutment 8,000.00 

of  dam 39,240.97 


Jcmtof  dam  and  abutment •  47,240.97 

It  is  believed  that  with  due  care  in  locating  but  six  of  the  eiii^bteen 
ocks  required  need  be  built  on  gravel,  so  that  the  estimate  of  the  total 
N>8t  would  be  as  follows : 

rwolve  locks,  rock  fonndation,  $121>,571. 20 $1,554,854.40 

Hx  locks,  gravel  fonndation,  $155,727.55 934,365.30 

lightoen  dams  with  stone  abiitmoiits,  $47,240.07 850,337.46 

Tineten  lock-keepers'  dwellings,  double,  $:J,000 57, 000. 00 

Total 3,396,557.16 

It  may  be  stated  that  two  locks  on  the  Louisa  Fork,  above  the  one 
leor  its  month,  would  carry  slackwater  navigation  well  into  the  coal- 
lelds  on  that  fork  above  Peach  Orchard,  and  three  locks  would  carry 
dackwater  to  Prestonburg,  while  to  reach  Warfield  on  the  Tug  Fork 
bar  locks  would  be  required. 

In  order,  therefore,  to  reach  Prestonburg,  on  the  Louisa  Fork,  from 
he  Ohio,  five  locks  and  dams  would  be  required  at  a  cost  of  $942,654.75. 
Do  reach  Warfield,  on  Tug  Fork,  from  the  Big  Sandy,  four  additional 
ocks  and  dams  would  be  required  at  a  cost  of  $754,123.80;  total. 
^,096,778.55.  The  opening  of  navigation  as  indicated  above  wouhi 
lerve  to  develop  extensive  coal-fields ;  aiid  should  the  demands  of  com- 
neroe  warrant  it  additional  locks  may  be  added  to  the  system. 

In  oonseqaence  of  the  uncertainty  with  regard  to  the  filling  up  of  the 
EH>ol8,  should  fixed  dams  be  used,  I  would  recommend  that  before  act- 
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iial  construction  of  additional  locks  and  dams  is  oommencod  the  dam 
at  Louisa  be  coniploted  and  the  effect  of  it  carefully  observeil.  This 
proceeding  will  be  experimental  in  character,  bat  it  will  be  cheaper  to 
experiment  with  one  (lam  than  with  several.  Should  it  be  foand  that 
the  pools  will  iill  up  then  some  other  kind  of  dam  will  have  to  be  made 
use  of. 

The  snags,  overhanging  trees,  rocky  bars,  shoals,  and  bowlden 
found  in  the  forks  above  Louisa  seriously  interfere  at  low  water  with 
push-boat  navigation,  little  as  it  requires,  and  a  small  annual  appro- 
priation to  clear  these  streams  would  be  of  great  benefit  to  the  inhab- 
itants, who  are  compelled  to  depend  upon  the  water-ways  for  marketin/^ 
their  produce  and  obtaining  supplies,  on  account  of  tbe  wretched  char- 
acter of  the  few  roads  to  be  found  in  this  mountainous  region, 

COMMERCIAL  STATISTICS. 

Trade  of  Big  Sandy  /?irfr,  West  Virginia  and  Kentucky,  for  fitcal  year  1887-^. 


Artiele«. 


Quantity.         Yaim. 


Beflnn poands. 

B(^OMwax do... 

Cnttlo head. 

Coal,  cauui'l toDB. 

E^fSR cases. 

Feat  horn poands. 

FnrH baics. 

(fiiiHCDg .* poands. 

Hides balfs. 

IIo^R niimber. 

IIon*eH do... 

LoatluT 1 pounds. 

Luinlwr — 

Poplar feet.B  M. 

AValuat do... 

Ponltrj' dozen . 

Ivoot0,  a88oite(l pounds. 

Slit'ep nunilwr. 


[hi 


Sorghum p*Mindf>. 

Spokort number. 

Stavert do . . . 

Tan  bark cords . 

Tio8.  railroad number. 

Timber,  Io^ih — 

A  Hb cabic  fret . 

Mixoil do. . , 

Oak do . . . 

l'i»j>lar - do... 

Walnut do. . . 

Walnut  knotH number. 

W  heat bans . 

Wool pounds . 

MiHccllaueous 


781454 

6,224 

472 

4^225 

6.008 

68^002 

2]7 

7.500 

1.408 

1,606 

45 

62,520- 

375,000 

24J.  000 

3,^35 

35,400 

783 

2,679 

261,000 

37.'*.  000 

1,  7.S1 

350, 000 

26,  2.'>0 
2041.  0«.iO 

:iK5, 000 

1,075,000 
4.185 

21,150 
6,  iVj3 

30,103 


Total  exports 

Add  imiMirts,  niisci'llnneoua  lurrcbaniliso tons. . 

l^ossouj^ers  por  bouts 


14,2  5 


l.OdM 
13,214(1 
12. 675^11 
26,5«L» 
25,  $:!§.» 

1.ALU 
13.2e.$i 

8,29610 
USitOI 

3.6M4I 
17.5«3lSI 

9L31&N 
I.UILM 

ll.5*^» 

10.«*l* 
l.»7.5e 

42.*>64.ftl 
3.13i« 
9. 2751 « 

24,514.rt 
14(>.eM.N 

20,i-.«.« 

4s,  r:."ufl» 

IfiLi-'iOLnl 

fil.WT.M 

8.4B0  9* 

13.24i« 

7,51'3l:S 

3,315.73 


7I8.3HX7B 
l,4L'\.'ii'«U'0 

lG,'J9ilO 


Grand  total. 


2,15*;,  202. 78 


Very  respectfully,  your  obedient  servant, 

D.  M.  LOCKWOOD, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S,  A. 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  SUPERIOR. 


BEPOBT  OF MAJOn  JAMES  B,  QUINN,  CORPS  OF  EXC, INFERS,  OFFICER  IN 
CHARGE,  FOR  TUK  FISCAL  YEAR  ENDING  JUNE  SO,  1889,  JVITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


U  Harbor  at  Grand  Marais,  Minnesota. 
d«   Harbor  at  Agate  Bay,  Minnenota. 
I.   Harbor  at  Dnliith,  Minnesota. 
I.   Harbor  a^  Superior  Bay  and  St.  Lonis 

Bay,  Wisconsin. 
I,  Harbor  at  Asliland,  Wisconsin. 


6.  Ilarhor  at  Ontona<jon,  Michigan. 

7.  Eaglo  Harbor,  Michigan. 

8.  Harbor  at  Manfiiotto,  Michigan. 

9.  Harbor  of    refuge  at  Grand   Marais, 

Michigan. 


EXAMINATION. 

10.   Black  River,  Lake  Superior,  Michigan,  to  deepen  channel  to  depth  of  16  feet, 

and  constructing  a  breakwater. 

HARBOR  LINES. 


11.  Harbor  lines  in  Portage  Lake,  Miclii- 
gan. 


1'2.  Establishment  of  harbor  lines  at  Mar- 
quette, Michigan. 


United  States  Engineer  Office, 

Duluth,  Minn.,  July  7,   1889. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  and  harbor  improvement  at  present  in  my  charge, 
for  the  fiscal  year  ending  June  30,  1889. 


Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
MajoVy  Corps  of  Engineers. 


The  Chief  op  Engineers,  XJ.  S.  A. 
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HHi. 

IMPROVEMEMT  OP  HARBOR  AT  GRAND  MAitAro,  mHREflOTi       ^^ 

As  the  namber  erf  tomcIb  pMsini?  this  harlMW  tmA  jemtvaeammMM\ 
imiiortaiiee  of  liaving  a  good  hartxMr  of  refuge  at  this  plaee  iMMlklJ 
ooiTMpondiDglj.  Sevenl  nUroad  mirvays  have  been  made  fbran^Vt 
lh>ni  this  harbor  to  the  valuable  mineral  deposits  which  lie  dine^^ 
north  of  it,  and  I  believe  that  the  prospects  for  the  oonstmctioa  ofii* 
a  road  are  considered  very  favorable. 

The  enlargement  of  the  harbor  by  dredging  and  ezteniics  o(tti{ 
breakwater  will  probably  soon  become  more  mf^ent  fiian  at  ptemik 

The  Bafe  anchorage  area  is  aboat  12  acres  in  extent  and  hasadqA] 
througboat  of  16  feet. 

The  complete  improvement  as  recommended  in  my  annual  TqNrt 
for  1888  will  cost  9185,475  in  addition  to  the  amount  already  expeidgi 
Of  this  amount  $15,000  has  since  been  appropriated  and  is  now  lNh| 
expended  in  enlarging  the  dredged  anchorage  area* 

If  the  amouDts  received  for  this  work  from  year  to  year  are  amDi 
is  doubtful  if  the  w<H-k  can  be  completed  for  the  estimate.  In  tel|I 
think  the  estimate  would  have  to  be  increased  to  oover  the  extri  • 
pense  of  movement  of  plant  and  detenoraticMi  of  work  fully  as  madka 
the  amount  received  Biuce  the  estimate  was  prepared,  and  so  at  praail 
there  does  not  appear  to  be  any  necessity  for  altering  the  piwioiMf' 
stated  amount  required  to  compete  the  improvement. 

The  contractors  commenced  dredgiug  at  this  place  on  June  17|  Vtk 
The  quantity  of  material  excavated  to  the  end  of  the  llssal  yearM 
14,572.4  cubic  yards. 

The  pier  is  in  fairly  good  condition,  and  will  probably  stand  wiftMt 
any  extensive  repairs  for  another  season. 


Thin  work  is  in  the  collection  diaiiictof  Dalnth,  Minn.    Dalath,  Minn.,  istliei 
Mt  port  of  entry.    The  neareat  light-honae  is  aitOAted  on  the  brealLWAter  at  Gnai 

Manus. 

ABSTRACT  OF  APPROPRIATIONS  FOR  mPROVING  HARBOR  AT  GRAND  MARAIS,  MIXn- 

SOTA. 

B J  act  of  Congjoas — 

Approved  March  1,  1879 $10,000.01 

Approved  June  14,  1880 10,000.01 

Approved  March  3,  1881 !A), 000.01 

Paaeed  Augunta,  1882 20,000.01 

Approved  July  r>,  1884 10,000.61 

Approved  Augusts,  lie^ 10,000.00 

Paaaed  Angoat  11,  1888 lS,OOaOO 

Total 95,000.10 


Amount  expended  under  approved  project  to  June  30, 1889 $81,461.7S 

Amount  covered  by  exiatingcoutraota ll,5Q2.6i 

Balanoe  avaUable  Jnly  1, 1889 - 2,035.0 

96,000.01 

■STIMATKS. 

Original  (eotimated)  amount  required  to  complete  the  improvement $139,009.09 
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Money  statement. 

1888,  Amoant  ATailable $2,422.23 

t  Appropriated  by  Aot  of  Angnst  11,  1888 15^000.00 

17,422.23 

1889,  Amoant  expended  during  fieoAl  joat,  ezclnsive  of 

Hies  oatstAnding  inly  1, 1888 1276.20 

1889,  ontotAnding  liAbilitieB 3,607.78 

1889,  Amount  eoTered  by  existing  eontroota 11, 602. 62 

15,;i96.60 

1889,  bAlAnoe  AYAilAble 2,.03&.63 

int  (estiniAted)  reqnfaned  for  oompletion  of  existinip  pro jeot 44, 700. 00 

rottWeAnbeprofitAblyexpeiidedinfiacAlyeAreDdingJnnedO,  1891    44,700.00 
litted  in  coaipliAnoe  with  roqoiromente  of  sections  2. of  river  And 
rbor  Aots  of  1866  And  1867. 


i  ofpropoioU  r&oeived  for  dredging  in  harbor  at  Grand  Marai$f  Minn,,  and  opened 
\ober  29, 1888,  at  DnlMth,  Jtfiiui.,  bg  MaJ.  James  B,  Qmnn,  Corpe  of  Engineer; 


and  iiddTCM  of  bidden. 


PrioMbid 

fordredfing 

pereumo 

yard. 


ChioagOblll 


«♦ 


.Minn 

Ulama,  DpbMn  ft  Co.,  Dulatb,  Minn. 


net  AWAided  to  Willi  Ams,  UpbAm  Sl  Co.,  with  the  ApprovAl  of  the  Chief  of  Engi- 
oontrAct  dAted  November  14, 1888 ;  work  to  be  completed  by  September  1, 1889. 
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of 

red 

r«d 


180 
IM 


Fraight-. 

Reoeired $43.  MS.  29 

Shipped 2, 320. 48 


Freigki  received  and  skipped  for  eigki  years. 


Tear. 


Pounds. 


882,000 
600.000 
888,513 
SOS.  250 


Yalne. 


130.299.00 
25, 081. 70 
27.575.04 
80, 180. 76 


Year. 


1885 
1880 
18g7 
1888 


Ponnda. 


583,800 
784,750 


Yahie. 


$41,484.81 
48^518.08 
28.008.81 
44,87L6S 


Arrivals  and  clearances  of  vessels  for  eight  years. 


Tear. 

ArriTala. 

Clearanoee. 

Year. 

Arrirala. 

Clearaaooa. 

108 
134 
181 
152 

108 
134 
131 
158 

1885 

188 
210 
164 
180 

180 

1880 

218 

1887 

164 

1888 

\M 

\ 

191)8     REPORT  OF  THIS   CHIEF  OF  ENQIKKESS,  U.  &  ABUT. 

H  H  a. 
IMrUOVEMKNT  OF  HARBOR  AT  AGATE  BAT,  MIXNESOrrA 

A|;uto  Hity  litiH  Iniicoino  aii  important  shipping  port  for  the  uo/i 
of  tho  Vorniillioii  raii^o.  It  i8  very  Binally  its  area  witluii  a  line  joi 
tho  hoatUaiids  not  excoeding  120  acres. 

To  all  wiiulH  from  the  southwest  it  afforded  little  or  no  prote 
and  tho  rovorso  swells  of  a  northeast  storm  obliged  vessels  to  leav 
wharves, 

'fo  renilor  tho  harlmr  secure  two  piers,  or  breakwaters,  projt  ctiiig 
either  point  towanls  the  center  of  the  bay  have  been  decided  np( 
roqnisito,  and  HH)  feet  of  the  east  pier  have  been  oonstracted  at  a 
o(  iPlHM>SlV,M,  inolmlin^  contingencies.  This  pier  has  stood  remarl 
well  as  far  as  built^  and  it  is  hoped  that  the  extension  of  loO  feet,^ 
is  now  under  way,  will  prove  as  substantial. 

The  oiuitraotor  for  the  extension  is  very  much  behindhand  witi 
work,  owinp:  partly  to  bad  numagenientand  partly  to  inclement  wea 
No  ioo  formed  iluring  the  winter  to  ]>ermit  the  foundation  to  be  p 
as  iiuonded.  Tho  weather  has  been  luther  stormy  so  far  th:s  8|> 
and  has  materially  interfered  with  the  contractor's  efibrts  to  t«)w 
rook  from  Onluth.  As  soon  as  the  foundation  is  completed  the 
work  ean  l»o  sptH»dily  ]uit  in  place. 

Tho  benotUs  residting  fmm  the  400  feet  of  breakwater  so  far  < 
ploit'd  have  been  j;ivater  than  was  expected.    It  stroujxly  einpLa 
fho  uoivssify  for  (he  s|HHHly  completion  of  tho  remainder  of  this 
Tho  estimated  cost  of  the  completion  of  the  remainder  is  $G2,500. 
Mim  could  ho  most  advantageously  expended  in  one  year. 

If  tho  increase  in  thoamountsof  ore  shipped  from  this  port  coiiti 
as  horetotiMv  tho  completion  of  the  work  can  not  beefi'ected  aiij 
soon. 

riiiMWoiK  in  ill  iho  lollrotiou  distrirt  of  Diiluth,  Miun.  Duliitb,  MiuD.,  i 
iioaii*Ht  port  of  iMi(  ry.  Tho  noaiVNt  li^lit-houst)  i^  8iluutcd  ou  tho  south  |ner  of  D 
ranai,  ShiincNOta. 

AnsiKAlM'  or  API'KOlMUArioNS   I'OU   IMrUOVlNG  HARUOK  AT  AOATK  BAY,  MINNKi 

1»\  a**t  of  Cou^n'ss  a|>pio\»Ml  Aii);iist  r>,  lSSi> - $'J2.ri 

Uy  act  of  i\>ui;iVNH  |>a^<sod  Au>;unI  11,  IHnS i:,,tl 


'■^ 


Total 37,5 

KxrKM>rruRK8. 

Aiiioiint  oxpiMidtMl  umlor  approvctl  projrrt  to  Juno  30,  1889 $2jJ,9 

KoHorvt^l  by  ('hirf  of  KuginoorN 

Aiiioiiiit  cov^Mvd  hy  oxistin;*:  rontract-s ,«>,*» 

nulauco  avuilublo  July  1,  ijy^U 3,2 

37.  r» 

12HTI  MATES. 

E8tiniaioil  iimonnt  roqniroil  to  coniploto  tho  iniprovoniont $2*J1,7 

Amount  uppropriatod  under  prone  Lit  project ir»,0 

Balnnco  requirod  for  p^»^Jont  projoct.- aO<>,7 

Estimateil  amount  recjniioil  nnnnally  for  presorvinf^  and  maintaining, 

when  luiproYemeut  u  completed , «., •• •••••.  S^,0 
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Money  statement. 

Joly  1,  lese,  amonnt  available (1,817.06 

Amonnt  appropriated  by  act  of  August  11,  ttj88 15,000,00 

16,817,06 
Tilly  1, 180,  amonnt  expended  doring  Gscol  year,  exclusive  of 

liabilities outstandtDg  Jnly  1,  1B88 t968.iri 

rnly  1,  ie80,oiltHtandiiig  liabilities 7.35f>.50 

Fuly  1,  ism),  amount  ooveted  by  existing  contraots 5,  iil:).  5D 

13.537.15 

raly  1,  1889,  balance  available 3,279.91 

[Amount  (estimated)  required  for  complntioti  of  ciistioi;  jirojcet.. .{06,708. 00 
Amounttbatcan  beproliUblyeipeudeil  in  fiscal  year  endiuKJiiiioSO,  1891    62,500.00 
Subniittted  in  romjiliunce  willi  requirenieula  of  BectionaSof  river  and 
hnrbor  acts  of  18I5G  and  lg67. 


l^tracl  o/propoialg  receired  /or  amitrueting  150  Hnearfeet  of  brratipehT  at  JgaU  Bag 
Minatteta,  and  opmtd  November  1,  18^,  at  Dululh,  JjFinn.,  bji  JUaJ.  Jaima  IS.  ^inn. 


(Price  PM  ronolng  (out  J 


Vmxa 

itioa. 

Crib-irork. 

1^ 

i 

■s 

a 

e^ 

^ 

1 

HamD  u>d  uildruM  uf  UldautD. 

1 

1 

|i 

1 

» 

% 

" 

£ 

£ 

TQI  48 

" 

J.C.UomHD,  Dululh,  Uinn 

w.eu 

wi,ui 

w.\& 

•■"* 

ie,i».Ki 

Contract  awarded  to  Thomas  Dwyer,  the  lowest  bidder,  with   the  approval  of  tho 
ililief  of  Enjcinoere. 
Conlriuit  dated  November  21,  I88S ;  work  to  be  completed  by  October  I,  ISeiP. 


COMMERCIAL  BTATIBTICS. 
Number  of  veutU  arriring  and  departing. 


Tew. 

Teuek. 

To..««. 

Tetr. 

- 

wis. 

T™„«„e. 

'.V* 

2M,800 
4«I,0WI 

jgg: 

s 

mm 

'^ 

l.t-XOM 
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RecdpU  and  $kipment9. 


OronhippMl 

II  IjK-ellautwiu  Htxlghi  rocoived  and  aliipped 

Total 


1885. 


Totu. 
22S.484 
10,805 


238,  r* 


1888. 


Ml, 


il83i 


mlsb 


48Qi,sn     m^a 


*GroM  toDi. 
KMtiwiated  value  affreight  received  and  Mppedf  fxeiu9ir€  of^re. 

18K6 $487,800  ||  1887 HCm 

1886 773,000  ||  1888 S1«M 


HH3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA. 

TIio  fuiKlH  for  tbo  coutinuaiice  of  improvements  at  tbe  harbor  of  Do- 
lutb  did  not  become  available  in  time  to  permit  anjtbin|i^  beiu^j^dooe 
during  tbe  Hununer  of  1888  beyond  tbe  re-adjustment  of  plans,  making  " 
such  examinations  of  existing  cbannels  and  sites  of  projected  cbanneb 
\\f\  tbe  new  conditions  required,  preparatory  to  tbe  awarding  of  contneti 
for  tbe  work  to  be  done  in  tbe  spring  of  1880. 

All  project eil  work  was  commenced  early  tbis  spring  and  has  pro* 
gresscd  satisfactorily. 

THE  DULUTH   CANAL  OR  ENTRY. 

Tbe  coniinuniciition  between  Lake  Superior  and  Superior  Bay  at  Da- 
lutb  wjia  cn»ated  by  tbo  city  of  Dulutb  in  tbe faccof  many  obstmctionSf 
tbe  least  of  wliicb  were  of  a  natural  cbaracter.  Its  care  and  preserva- 
tion were  sissumed  by  tbe  United  States  at  tbe  request  of  tbe  citize^is 
sbortly  af(<T  tlie  work  bad  received  considerable  damage  from  a  storm 
wbicb'  wrecked  tbe  Government  breakwater  under  construction  to  the 
east  of  Minnesota  Point.  Tbe  ownersbip  of  tbe  canal  did  not,  bowever, 
pass  to  tbe  United  States  until  tbe  attention  of  tbe  citizens  of  Dalatb 
wivs  directed  to  tbe  advisability  of  tbis  property  belonging  to  tbe  nation. 
Tbe  dee<l  to  tbe  lots  covered  by  tbe  canal  was  formally  accepted  by  tbe 
United  States  by  act  of  Congress  of  August  11,  1888,  and  a  survey  of 
tbe  proi>erty  provided  for,  witb  a  view  to  its  improvement,  Tbis  survey 
is  not  yet  completed,  and  no  project  for  improvement  can  consequently 
be  submitted  at  present. 

At  tbe  time  tbe  canal  was  dug  tbe  greatest  deptb  required  by  the 
commerce  of  Lake  Superior  wivs  but  12  feet,  and  wben  14  feet  wassidopted 
for  tbe  deptb  of  tbe  canal  it  was  tbougbt  tbat  tbis  would  probably 
be  as  mucli  as  would  ever  be  required.  To-day  full  IC  feet  deptb  is  re- 
quired. A  minimum  depth  of  17  feet  is  maintained  in  tbe  canal  now, 
and  tbe  necessity  for  a  deepening  to  21  or  22  feet  within  three  or  foor 
years  is  assured. 

The  piers  lining  the  canal,  which  were  intended  for  bat  14  feet  depth 
pf  water^  bftve  \)^n  m«4e  to  do  duty  for  17  feet^  bat  ths^t  tbey  will  m 
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8wer  for  22  feet  is  not  a  reasonable  assumption.  They  are  not  in  the 
best  of  onler,  and  will  soon  require  extensive  repairs  if  retained.  It 
voold  be  far  preferable  to  remove  them  entirely  and  replace  with  struct- 
ures of  more  modern  design. 

The  south  pier  will  require  an  extension  of  about  500  feet  to  reach  the 
required  depth  of  22  feet,  and  I  think  that  the  entire  renewal  of  the  piers 
wtJi  cost  in  the  neighborhood  of  $500,000,  if  built  in  a  substantial  man- 
uer. 

In  the  absence  of  the  detailed  plan,  etc.,  which  are  not  just  at  present 
available,  it  must  be  understood  that  this  is  but  a  rough  estimate. 

To  preserve  the  piers  in  serviceable  condition  a  reserve  fund  is  re- 
quired of  not  less  than  $10,000,  since  the  superstructures  are  in  a  rather 
decrepit  state  and  liable  to  serious  injury  by  a  severe  storm. 

THE  HARBOR  BASIN. 

No  work  upon  tlie  harbor  basin  has  been  done  during  the  past  ye-ar. 
Including  the  area  dredged  by  private  parties,  it  now  contains  about 
126  acres.  It  will  ultimately  require  to  be  dee|>ened  to  20  feet  and 
greatly  enlarged.  Fifty  thousand  dollars  could  be  very  profitably 
expended  in  enlarging  this  area  during  the  next  year.  It  is  important 
that  this  basin  be  connected  by  suitable  channels  with  the  other  chan- 
nels of  Superior  and  St  Louis  bays,  which  are  being  improved  by  the 
United  States. 

RIOE^S  POINT  CHANNEL. 

The  old  channel  dredged  along  the  east  shore  of  Bice's  Point  is  inad- 
M]uate  for  the  commerce  which  would  take  advantage  of  a  channel  in 
this  vicinity  if  it  had  sufficient  width  and  depth.  The  advance  of  the 
dock  line  on  the  east  side  oi  Kice's  Point  renders  the  construction  of  a 
new  channel  necessary,  but  the  old  channel  is  not  to  be  obstructed  until 
the  new  one  is  completed.  Nothing  can  be  done  therefore  to  improve 
it,  and  as  it  is  gradually  deteriorating  the  necessity  for  the  speedy  com- 
pletion of  the  new  channel  is  becoming  more  and  more  x^ressing. 

The  new  channel  can  not  be  rendered  navigable  with  the  funds  at 
present  available,  and,  although  the  work  is  being  pushed  with  a  view 
U>  making  a  through  cut  as  soon  as  possible,  it  is  hurdly  to  be  expected 
that  this  can  be  effected  this  season. 

Several  private  interests  are  seriously  delayed  pending  the  opening 
of  this  new  channel,  and  vessel-owners  are  very  anxious  to  have  a  suit- 
able connection  between  the  anchorage  of  Duluth  and  Superior  so  that 
their  vessels  would  not  have  to  go  outside  in  order  to  go  from  one 
harbor  to  the  other.  The  estimated  cost  of  this  channel,  as  given  in 
my  annual  report  for  1887,  is  $119,552.  Of  this  sum  $28,000  has  been 
allotted  firom  the  appropriation  for  improving  Duluth  Harbor  under  the 
river  and  harbor  act  of  August  11,  1888.  The  whole  of  the  remaining 
($91,552)  can  be  most  judiciously  expended  during  the  ensuing  year, 
and,  as  a  proof  of  the  modesty  of  this  recommendation,  I  respectfully 
invite  attention  to  the  communication  from  the  Duluth  Chamber  of 
Oonimerce  and  the  secretary  thereof,  hereto  api>ended,  in  which  it  is 
advocated  that  this  channel  be  not  only  speedily  completed,  but  should 
have  a  width  of  at  least  400  feet,  just  double  the  width  of  the  channel 
projected. 

In  view  of  the  fact  that  the  vessels  recently  built  for  the  lake  service 
IMr0  over  300  feet  long,  a  200-fQot  channel  along  the  ends  of  the  do<'/ks  is 

ma  89 13Q 
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not  wide  ouongh  to  permit  such  a  vessel  to  either  enter  or  leave  the  sBpi 
The  sup:^c«tion  that  this  channel  should  have  a  width  of  not  less  flni 
40U  feet  is  after  all  a  very  reasonable  one.  This  channel  will  beoooe i 
well-crowded  thoroughfare  for  vessels  calling  at  this  port,  and  in  vJet 
of  the  rapidly  increasing  commerce  of  this  region  I  am  disposed  to 
believe  that  the  width  of  the  projected  channel,  as  shown  on  tk 
nisip  accompanying  my  annual  report  for  1887,  shonid  be  increased  to 
400  feet  and  the  estimate  increased  to  $219,55:i,  leaving  $191,552  to  be 
provided,  of  which  sum  $91,552  can  be  judiciously  expended  next  yea, 
as  before  stated. 

NORTH  SHORE  CHANNEL,  ST.  LOUIS  BAT. 

Of  the  $80,000  appropriated  by  the  last  river  and  harbor  biU  for  th 
impi*ovement  of  Duluth  Harbor,  $40,000  was  provided  for  the  ood- 
mencement  of  work  ui)on  a  channel  along  the  north  shores  of  St  Loais 
Bay  to  connect  tlie  deep  water  at  Connor's  Point  with  the  deep  water 
of  the  St.  Louis  Kiver  at  Grassy  Point.  This  sum  Is  hardly  suffideot 
to  make  a  single  cut  about  40  feet  wide  and  16  feet  deep,  and  uDless 
widened  to  the  proposeil  width  will  he  of  but  little  practical  nse.  This 
channel  should  be  really  nuule  400  feet  wide,  for  the  reasons  given  in 
the  letters  from  the  Duluth  Chamber  of  Commerce  before  alluded  to, 
but  it  is  likely  that  the  liOO-foot  channel  will  be  sufficient  to  meettlM 
demands  of  commerce  for  four  or  five  years. 

The  manufacturing  industries  of  Duluth  are  locating  at  West  Dulatb, 
and  this  channel  on  the  north  shore  of  St  Louis  Bay  is  essential  to 
their  welfare.  If  the  manufacturing  concerns,  briefly  alluded  to  in  the 
letter  of  Mr.  O.  II.  Simonds,  hereto  annexed,  are  able  to  make  the  com- 
mencement they  have  with  the  indifferent  navigation  through  St  Loaii 
Bay  which  at  present  exists,  the  ))ossibility  of  the  fnture  of  a  suitable 
channel  giving  access  to  Lake  Superior  if  supplied  can  hardly  be  ex- 
aggerated. 

The  cost  of  a  L'OOfoot  channel  was  estimated  at  S  163,000.  Ofthia 
there  remains  to  be  supplied  $123,000.  If  this  entire  amount  could  be 
made  available  for  work  next  year  it  would  result  in  giving  a  much 
better  and  more  useful  channel  than  could  be  obtained  with  the  same 
funds  if  the  work  is  distributed  over  several  years. 

ST.  LOUIS  RIVER. 

The  rapid  growth  of  Duluth  has  produced  a  market  for  large  quanti- 
ties of  the  line  buihling  stone  quarried  at  Fond  du  Lac.  In  consequence  of 
this  the  navigation  of  the  St.  Louis  River  has  reached  some  import'ince, 
and  it  is  likely  that  a  navigable  depth  of  10  fei^t  will  soon  bo  necessary 
to  accommodate  it.  The  removal  of  the  obstruction  referred  to  in  the 
letter  of  Mr.  Davis,  secretary  of  the  Duluth  Brownstone  Company, 
hereto  ai)pended,  would  cost  with  contingencies  $2,444.42.  This  amonut 
could  be  prolitably  expended  during  the  coming  year. 

STEAM-LAUNCn. 

'  The  stoamlauuch  provided  for  in  the  last  river  and  harbor  bill  biw 
been  purchased  and  has  very  much  facilitated  the  insi)ection  and  exami- 
nation of  the  works  in  progress. 

CONCLUSION. 

All  the  dredged  areas  of  Duluth  Harbor  and  those  pnyected  will 
eventually  have  to  be  deei>ened  to  20  or  22  feet,  and  all  origiuid  esti- 
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ill  have  tx>  be  oorrespondiagly  incieaeed.  This  salfjecst  I  have 
ned  ezpedieot  to  discuss  io  detail  at  present,  since  it  will  prob- 
some  time  before  the  greater  depth  will  be  reqaired.  I  have 
thermore,  made  any  attempt  to  disociss  tbe  advisability  of  cod- 
the  improvements  at  this  harbor,  since  I  believe  the  letters  ac- 
ying  this  report,  and  which  have  been  previoosly  alluded  to, 
sufficient  facts  upon  which  to  found  an  intelligent  opinion. 
:  during  the  fiscal  year  just  closed  was  as  follows :  The  channel 
Bice's  Point  has  been  dredged  about  46  feet  wide  and  17  feet 
:  a  distance  of  2,640  feet,  and  the  channel  on  the  north  diore  of 
is  Bay  has  been  dredged  about  50  feet  wide  and  16  feet  dew  ibr 
ice  of  about  7,300  feet.  The  quantity  of  material  removed  worn 
3hannel  was  58,685.5  cubic  yaSrds,  and  from  the  latter  114,174.8 
irds. 

OONDITION  OF  WOBK. 

anal  piers  are  in  fairly  good  condition^  but  liable  to  serious  dam- 

n  severe  storms.    The  entire  work  will  evetttnally  require  te  be 

1  with  more  durable  material.    The  ruling  depths  in  the  por- 

the  harbor  dredged  by  the  United  States 


It 

aer  basin  or  hftrbor IS 

Parnaoe  ChanDel  to  a  point  opposi te Elevator  £.... 16 

int  opposite  Elevator  E  through  dredged  channel  along  east  side  of 

Point  to  the  St.  Louis  Biver 19 

el  on  north  shore  of  St.  Louis  Bay  for  a  distanoe  of  7,300  Ibet 16 

hannel  east  of  Bice's  Point  for  a  distance  of  9^640  feet  ..«• • 17 

BBCOUMBNDATIONS  FOB  NBXT  TXAB. 

tind  for  canal  piers • |10»000.00 

ging  the  harbor  basin ••• • 60,000.09 

8  Point  Channel 91,569.00 

1  shore  channel,  St.  Louis  Bay.... 193,000.00 

it.  Louis  River 9,444.49 

bal 976,908.49 

Drk  is  in  the  collection  district  of  Dnlnth.  Minn.  Dulnth,  Minn.,  is  the 
»ort  of  entry.  The  nearest  light-house  is  situated  on  the  outer  end  of  the 
r  of  Duiuth  Canal,  Minnesota.  A  rauge-light  is  being  built  on  the  inner 
e  south  pier  of  the  Duiuth  CanaL 

r  or  APPROPBIATIOKB  FOR    IMPBOYINQ  HARBOB  AT  DUUHH,  HnfHSSOTA. 

*  Congress  approved — 

ih3,  1871 100,000.00 

10,1872 50,00a00 

ftom  act  approved  March  3,  1873 36,049.99 

r  Congress  approved — 

23,1874 10,000.00 

»h3,  1875 35.000.00 

I8tl4,  1876 15,000.00 

18.  1878 30,000.00 

ih3,1879 95,000.00 

14,1880 96,000.00 

$h3,1881 40,00a00 

'  Congress  passed  August2,  1882 45,000.00 

r  Congress  approved — 

5,1884 46,000.00 

ist5,1886 56,950.00 

!  Congress  passed  August  11, 1888 >. 80,000.00 

tal 569,290.90 
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The  following  statement  shows  the  manner  in  which  the  appropr» 
tious  have  been  expended.  The  amount  expended  ander  the  di&rait 
classes  of  work  inclndes  the  cost  of  soundings,  saperintendents,  buojingy 
and  contingencies^  exclusive  of  amount  covered  by  existing  contract: 


GlMsofirork. 


Breakwater 

Canal  piers,  etc 

Dreclpnfc 

Reeervtrd  by  Chief  of  Engiooen. 
Steam  laanch 


Total. 


ToJlUM 

1888. 


$110,000.00 

77, 21ft.  90 

8I1«  118.42 

227.90 

1,908.03 


600^468.61 


Prior  to 
prMentproJ- 


$UQ.000.00 

4fi,60&33 

114^953.48 


Uaderm 
ontpraNt 
to  Jim  Ml 
IffiH* 


27Q.65L81 


$31.SULI 

J.MLCI 


229;  0&« 


*  Adopted  in  1881. 
Amoaut  requirod  aDnnally  for  preaerviog  and  maintaining |10,000 

Money  statement. 

July  1, 1888,  amount  available $3,799.14 

Aniouut  appropriated  by  act  of  Anguut  11,  1888 bO.UUOiCI 


July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $15,446.47 

July  1,  1889,  outstanding  liabilities 16.522.08 

July  1,  1889,  amount  covered  by  existing  contracts 34, 500. 17 


83,799.14 


66,4<ja72 


July  1,  1889,  balance  available 17,:C0.4i 

{Amount  (ostiniatod)  requinMl  for  completion  of  existing  project 324,()26.00 
Amount  t  bat  can  In*  profitably  expended  in  fiscal  yearending  J une30, 1891  ;i7G,li9G.li 
Submittt'd  in  compliauce  witb  recxuiromeuts  of  sections  2  of  river  and 
liarbor  acts  of  18GG  and  1867. 


Abstract  of  proposals  recdred  for  dredging  in  the  harbor  of  Duluth,  Minn.^  and  opend ' 
November  13, 1888,  at  Duluih,  Minn,,  by  Maj,  James  B,  Quinn,  Corps  of  Engimexrs, 


No. 


1 
2 
3 
4 


Name  and  address  of  bidder. 


Grocn'H  Drotljjiii^  Company,  Chicago,  III. 

Kuapp  &  Gilltm,  Iwacino,  wIh 

ChnrleH  S.  Barker,  Dnlutli.  Minn 

Williams,  Upbam  Si,  Co.,  Duluth,  Minn . . . 


DredjnnfT     I    Dredcinf 
in    Superior   in  St.  Loab 


Bayeantof 

Eioe's  Point, 

per  CO.  yd. 


OtrU». 


20 
17 
16 
15 


Bavwcvtof 

RiCK^'M  l*oint, 

per  cu.  yd. 


CenU. 


16 
15* 


Contract  awarded  to  Williams,  Upbam  &  Co.,  with  the  approval  of  t be  Chief  of 
Engineers.  Contract  dated  Peconiber  15, 1888 1  work  to  be  completed  by  August  15, 
1889. 
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COMMERCIAL  STATISTICS. 


fiparaiive  slatement  of  arrivals  and  clearances  ofvesiels  at  Duluthfor  twelve  year$. 


Tear. 


•iB. 

ClearftDOM. 

320 

228 

406 

343 

602 

497 

524 

624 

666 

660 

833 

832 

TotaL 


667 

749 

990 

1,048 

1,826 

1,666 


Yean. 


1883 
1884 
1885 
1886 
1887 
1888 


Arrivals. 


796 

888 

808 

1,026 

1,237 

1,100 


Clearanoas. 


779 
903 
890 
906 
1.238 
1,100 


TotaL 


1.675 
1.701 
1,707 
2,031 
2,475 
2,200 


Average  vessel  tonnage. 


Year. 

Tons. 

Year. 

Tons. 

761 
778 

1887 

812 

1888 

887 

Value  of  exports  from  Duluth, 

$2,419,847 

8,898,125 

1,206;  670 


The  "  in  transit  trade,'^ 


Year. 

Value  of 
merchandise. 

Duties. 

$96,385 
04.540 
82,416 

245,004 

•46.071.11 

62, 676. 97 
52.205.40 

173.  04&  16 

Canadian  fish  received. 


Year. 

Fresh. 

Salt. 

Pounds. 
758,673 
793,660 
831,667 

Pounds. 
10, 717 

23,8(16 

61,552 

Receipts  of  flour  and  coal. 


Year. 


Flour 

for  shipment 

eastward. 


Barrels. 
801,800 
814,300 
1,166,000 


Coal  for  six 

years 

(Duluth   and 

Superior). 


Toru. 
420,000 
372,000 
605,000 


Year. 


1886 
1887 
1888 


Flour 

for  shipment 

eastward. 


Barreis. 
1,357,000 
1,322,715 
1,747,176 


Coal  for  six 

years 

(Duluth  and 

Superior). 


Tons, 

780.000 
1,041,000 
1,435,000 
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LUMBER. 


The  prodaot  of  the  mills  in  the  Dolutb  district,  in  which  are  ineladed  the  niUiif 
the  iron  cargo,  Doaglas  Coatity  mills,  and  the  mills  at  Thomson,  Cloqaet^  and  Bsiui^ 
was  as  follows  (from  the  Duluth  Board  of  Trade  report) : 


Year. 


1888 
1887 


locreMo. 


Lamber. 


282,S3S,00a 
U818SO.OOO 


M.lM,OiO 
34^250^000 


52,480.000       1,940^000 


7<m,m 


S9C0H.III 


The  storage  capacity  of  Dalath  elevators  is  19,560,000  hnshels.    The  followiDf 
table  gives  the  receipts  aud  shipments  of  wheat  for  eighteen  years  at  Dnloth: 


Year. 


Year  ending  Deo.  31 — 

1888 

1887 

1886 

18«S 

1884 

Year  ending  Aug.  81 — 

1883 

1882 

1881 

1880..-. 


Beceipte. 


Batihtla, 
7,iM)3,388 
17,136,275 
22,  r>32, 574 
14.860,675 
13, 722, 030 

4,707.803 
8. 266, 242 
3. 332. 176 
1, 347, 078 


ShipniMita. 


BuMkeU, 
13,482.820 
10, 518, 586 
17,668,251 
14.066,775 
11, 551, 582 

4,588.008 
8.325,408 
2,865,536 
1,453,674 


Year. 


Year  ending  Ang.  31 — 

1870 

1878 

1877 

1870 

1875 

1874 

1873 

1872 

1871 


BvMkOm 

1, 5:i4,  (-65 

1,808,000 

460.505 

1,451,100 

1, 137, 721 

2,407.479 

1,061,453 

931,  Al 

656,783 


BntM*. 

1.4K7,« 
1,783.381 

l.«^» 

1.081.1M 

2.4M,ni 

1.S41I8 

I5I,« 

5HM 


Opening  and  closing  of  navigation. 


Year. 

Opening. 

("loeJng., 

Year. 

Opening. 

CUmai 

1885 

Apr.  27 
Muy    7 

Nov.  20 
Dec.  14 

1 
1 

1887 

Mav    4 

1W.  fl 

1880 

1888 

Mar  11  •  n^i  > 

NOTR. — Tlie  daiee  of  opening  and  closing  of  navigation  by  years,  1865-'84,  are  given  in 
Report  of  the  Chief  of  Engineers  for  1885. 


LBTTER  FROM  COMMITTER  OF  CIIAMBBB  OF  COMMBRCB. 


Duluth,  Mink.,  June  18, 18B0. 

Drar  Sir  :  The  Chamber  of  Commerce  of  the  city  of  Daluth  respectfally  promt 
to  von  that  the  actual  Doeds  of  commerce  require  more  rapid  work  npon  the  barlior 
of  Dnliith  and  its  approaches  than  has  been  done  np  to  the  present  time.  That  thii 
may  bo  inangiirated  rcqnires  as  the  first  step  very  large  estimates  to  be  made  by  yoOf 
with  a  view  to  accomplishing  a  large  amount  of  work  in  the  following  year.  We 
therefore  ur^e  upon  your  attention  the  following  points : 

(1^  The  ship-canal  through  Minnesota  Point,  the  entrance  to  our  harbor,  shoaU 
receive  attention.  The  piers  require  rebuilding  in  such  substantial  manner  as  to  ba 
permanent,  and  your  estimate  of  an  amount  as  large  as  yon  can  use  on  them  dnring 
the  year  would  be  fully  warranted. 

(2)  The  main  channel  down  the  bay,  east  side  of  Rice's  Point,  should  be  at  ones 
dredged  out  400  feet  in  width  to  a  connection  with  the  natural  channel  between  Rice'^ 
and  Conner's  Points.  This  is  needed  now  to  accommodate  the  movement  of  vessel* 
between  the  docks  on  this  side  and  those  at  West  Superior  and  the  north  sfaore  d 
St.  Louis  Bay  and  Qrassy  Point. 

(3)  The  area  of  our  main  anchorage  ground  between  Rice's  and  Minnesota  Pointi 
should  be  so  increased  by  dredging  as  to  afford  about  double  the  present  room  for  vtt 
sels  to  use  as  a  harbor  of  refuge,  for  the  reason  that  in  ease  of  severe  weather  afl 
YMiela  honnd  for  all  parts  of  the  bays  at  the  head  of  Lake  Soperior  most  use  tkf 


k 
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canal  for  entrance,  and  this  harbor  of  refuge  for  temporary  anchorage,  before 
Mliug  to  their  docks  of  discharge  and  reloading;. 

I  The  channel  on  the  noi*th  shore  of  St.  Lonis  Bay,  from  Rice's  Point  to  deep 
»r  at  Grassy  Point,  should  be  at  once  widened  to  400  feet.  Manufacturing  estal^- 
nents  on  the  north  shore  of  St.  Louis  Bay  and  GraAsy  Point  are  now  constructed, 
;h  will  require  large  shipping  facilities,  and  they  have  deep  water  in  front  of 
*  works.  The  Government  is  only  asked  to  provide  additional  depth  in  the  con- 
ing channel  between  this  deep  water  and  the  natural  channel  near  Rice's  Point, 
your  estimates  can  be  made  to  include  these  items  ^ey  will  be  very  much  larger 
i  the  estimates  of  any  previous  year,  but  we  are  sure  that  the  situation  thoroughly 
:ants  such  action  on  your  part. 

is  not  proposed  or  expected  business  and  developments  that  furnish  the  cause 
his  immediate  improvement,  but  business  and  shipping  already  in  existence,  and 
.ring  greatly  for  want  of  this  work,  that  full  use  maybe  made  of  this  great  harbor 
its  connecting  water-ways. 

le  work  is  national  in  its  character  and  in  the  benefits  which  will  result  there- 
i,  and  directly  affects  many  great  States. 

C.  H.  Gravrs, 
Jjlr,  T.  11a  lb, 
J.  D.  Ensign. 

;ij.  James  B.  Quinn, 
Corps  of  Engineers f  U,  8.  A, 


LETTER  FROM   SECRETARY  OF  CHAMBER  OF  COMMERCE. 

[Sapplomentary  statiBtios  by  the  secretary  of  the  Dal  nth  Chanibor  of  Commerce.] 

Chamhtr  of  Commerce,  Secretary's  Office, 

r:  I  have  been  directed  by  the  harbor  committee  of  the  chamber  of  commerce  to 
>lemeut  the  report  given  above  with  such  facts  as  will  tend  to  support  the  state- 
ts  of  the  committee  as  to  the  needs  of  the  water-ways  in  and  about  the  bays  of 
ith  and  St.  Louis. 

.  present  the  channel  from  Dnluth  to  Superior  is  altogether  inadequate  to  accom- 
ate  the  vessels  of  the  larger  class  which  ply  between  these  two  points  and  th« 
ir  lakes. 

ley  are  now  subjected  to  the  necessity  of  making  a  long  circuit  of  7  or  8  miles, 
e  with  an  enlarged  and  deepened  channel  between  the  two  cities  the  distance 
[1  be  covered  within  2  miles,  at  a  great  saving  of  time  and  expense.  Hence 
I  our  rapidly-increasing  and*  enlarged  tonnage  it  seems  to  be  indispensable  that 
channel  should  at  once  be  enlarged  to  the  minimum  depth  required  by  our  shtp- 
:  and  of  the  width  urged  by  the  committee.    This  will  be  the  work  of  two  or 

0  years  under  the  most  favorable  circumstances ;  therefore  it  is  to  be  hoped  that 
will  ask  for  the  largest  amount  which  you  may  be  able  prontably  to  expend  dur- 
the  ensuing  year. 

r  way  of  fortifying  this  claim  permit  me  to  give  yon  a  few  comparative  statistics 
(ring  the  rapid  growth  of  the  business  done  in  the  harbor: 

'ginning  with  the  growth  of  the  wheat  trade,  let  me  observe  that  the  aggregate 
ipts  and  shipments  for  1883  amounted  to  9,294,711  bushels;  1884,  25,'274,512 
lels;  1885,  28,934,450  bushels ;  1886,  40,307,065  bushels;  1887,  37,1 14,:i21  bushels, 
le  past  year  having  been  one  of  short  crops,  the  bulk  of  grain  handled  has  not 

1  so  great,  but  there  is  every  indication  that  the  yield  of  the  crop  year  of  1889-'90 
far  exceed  that  of  any  of  the  previous  years. 

le  growth  of  the  flour  trade,  as  shown  by  shipments,  has  been  as  follows : 


Barrels. 
891,800 
814,300 
1,  i:  5, 000 


Barrels. 

1886 1,357,000 

1887 1,322,715 

1888 1,747,176 


le  increase  in  the  elevator  capacity  will  appear  in  the  following  figures : 


Bnshols. 
3, 160,  COO 
9,410,000 
9, 910, 000 


Boshels. 

1886 11,150,000 

1887 19,450,000 

1888 20,950,000 


•  r  ••*.  ■  ':■■ 
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The  incrcaso  in  the  arriTftU  And  clearances  and  in  the  tonna^  of  teight  nnee 
is  as  follows : 


Tear. 


1885 
1880 


Venels. 


l.«03 
2,180 


Tons. 


1.872.2n 
1,6M,»1 


1887 
1888 


2.476 


i.Mi;M 


Tlie  coal  tonnage  at  the  head  of  the  lake  for  the  years  named  is  as  follows: 


Tods. 

1883 420.000 

lb84 372,000 

1H85 6»r>,000 


1886 736.0» 

1887 1,041,060 

1888 1,435,000 


These  comparative  statiHtics  constitute  the  most  formidable  argnroent  that  csd  be 
nrged  in  behalf  of  the  rapid  and  speedy  enlargement  both  of  the  harbor  area  and  of 
tlio  channels  connecting  the  two  points  on  the  opposite  sides  of  the  bay. 

The  next  point  to  be  considered  is  the  demand  for  a  greatly-enlarged  channel-way 
from  Rice's  to  Grassy  Point,  on  the  north  side  of  St.  Lonis  Bay. 

The  facts  which  support  the  demand  of  the  committee  for  enlarged  appropriations 
may  be  sumuied  up  as  follows: 

Tlio  suburb  known  as  West  Dnlnth  less  than  two  years  ago  was  simply  a  wilder 
ness,  coveriMl  with  trees  and  undergrowth,  with  scarcely  a  bnildiug  for  any  porpoie 
within  its  limits.  To-day  it  is  a  community  of  not  less  that  2,(KN)  souls,  whieh 
number  must  lui  at  least  doubled  within  the  next  year.  This  rapid  g^wth  is  the  in- 
sult of  the  eHtablisbment  of  encirmous  manufacturing  industries  on  the  shore  of  ihb 
bay,  and  the  consequent  necessity  of  rapid  transit  by  water  from  the  lower  bay,  ii 
order  that  the  raw  materials  and  manufactured  products  of  these  industries  msy  W 
handled  wi(h  ejise,  economy,  and  dispatch. 

The  following  are  some  of  the  establishments  now  in  progress  and  soon  to  be  pot  is 
actual  openit ion : 

(1)  The  Dnlnth  Iron  and  Steel  Works.  These  works  are  dcislgncil  for  the  rftdof- 
ti(»n  of  the  rich  oren  of  the  Vcruiillion  region  to  pig-iron  and  the  manufactoTB  oi 
steel,  with  ail  the  train  c»f  industries  that  result  therefrom. 

This  establishnient  will  employ  within  the  next  two  years  not  less  than  fromtvt 
to  three  hundred  men,  possibly  more. 

(2)  The  Minnesota  Car  Works,  whose  plant  covers  several  acres  of  gronndySsd 
whose  output  is  expected  t;o  be  not  less  than  lifteen  finished  cars  per  day.  It  will 
employ  from  ei<;ht  hundred  to  one  thousand  men. 

Its  docks,  together  with  that  of  the  iron  and  steel  works,  arealreatly  partially  cun- 
Btrncted  out  to  the  dock- line. 

(3)  The  Iron  Bay  Manntacturing  Company,  for  the  prodnction  of  heavy  machinery, 
engines,  boih^rs,  hoisting  apparatus,  and  other  appliances  used  in  mining. 

This  plant  is  also  located  on  the  bay  fmnt,  and  needs  ample  facilitlert  for  handling 
its  raw  materials  and  jiroducts,  by  water  as  well  ii%  by  rail.  It  will  employ  not  ]et& 
than  three  hiindre<l  men. 

(A)  The  Glenn  Boiler  Works,  in  the  vicinity  of  Oneota.  These  works  will  prodnee 
boilers  of  the  largest  class,  and  its  producti<ms  have  already  an  ONtabiished  reputa- 
tion and  extensive  market  along  the  lakes, as  well  as  to  the  westward  on  the  railway 
lines  toward  the  Paciti<\ 

Other  manufacturing  eatablishnumts,  projected  and  in  actnal  operation,  of  greaf'T 
or  less  importance,  demand  that  tb<«  water-ways  connecting  with  the  harbor  ami  ibo 
lake  should  be  opened  wide  and  deep  for  the  convenient  handling  of  their  varied 
productions. 

Snperad<le<l  to  this,  the  deep-water  channel  above  Grassy  Point  and  extending  to 
Fond  du  Lac,  with  short  reaches  of  shallow  water,  should  be  made  the  more  ensiiy 
available  for  the  extension  of  our  manufacturing  system  along  St.  Louis  River  » 
Bay  by  the  improvement  of  the  ehanuel  to  which  the  committee   invite  your  attc 


11(1 
ttcii- 


tion. 


As  the  av<Tage  tonnage  of  vessels  doing  business  at  the  head  of  the  lakes  is  incres*- 
ing  from  year  to  year,  the  necessity  of  these  improvements  becomes  mon^  and  m^^n 
manifest.  As  an  illustration  of  this  inorei^se,  I  conclude  this  statement  by  qaotiof 
the  statistics  referring  to  this  subject. 
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VESSELS. 

Hie  average  tonnage  of  veasels  trading  at  this  point  was  in — 

Tons. 

761 

1886 778 

1887 812 

1888 887 

The  increase  of  this  average  tonnage  over  previous  years  is  as  follows: 

Tons. 

1886 17 

1887 34 

76 


That  this  increase  will  continue  to  be  rapid  for  years  to  come,  and  until  it  reaches 
m  maximum  requiring  a  depth  of  not  less  than  from  17  to  20  feet,  is  apparent  to  all 
observers  of  the  growing  commerce  of  our  great  water-ways. 
With  great  respect,  I  am  yours,  very  truly, 

William  F.  Phelps, 

SeoretafTf, 
Migor  James  B.  Quinn, 

Ck)fp8  of  Engineers f  U,  S,  A. 


LETTER  FROM  WEST  DULUTH  iJiND  COMPANY. 

DuLUTH,  Mink.,  June  8, 1889. 

Dkar  Sir  :  As  I  understand  the  time  approaches  for  the  compilation  of  your  report 
%6  the  War  Department,  I  beg  to  call  your  attention  to  the  remarkable  development 
now  taking  place  at  West  Dulnth  and  farther  up  the  St.  Louis  River,  as  bearing  on 
the  qaestion  of  dredging  a  suitable  chanoel  in  the  Bay  of  Sc.  Lonis  for  the  free  pas- 
sage of  Lake  Superior  vessels. 

West  Duluth  is  situated  on  the  Minnesota  side  of  St.  Louis  Bay,  at  Grassy  Point, 
and  though  less  than  two  years  old,  has  within  its  limits  railroad-car  shops,  rolling- 
mills,  forge  works,  iron  and  steel  works,  machine-shops,  boiler-shops,  foundries,  and 
wood-working  establishments,  besides  many  smaller  industries.  Arrangements  have 
idao  been  partially  made  for  the  early  establishment  of  a  large  ship-yard,  stove  works, 
and  large  wagon-shops. 

All  of  the  foregoiug  rely  more  or  less  on  lake  vessels  to  supply  them  with  material 
and  fuel. 

In  addition  to  the  above,  there  are  strong  prospects  of  the  immediate  improvement 
of  Uie extensive  water-power  in  the  St.  Louis  River,  which  will  introduce  large  indus- 
tries near  Fond  du  Lac. 

From  a  careful  collection  of  reports  made  to  me  by  the  managers  of  the  several  es- 
tablishments now  in  operatiou  this  year,  I  estimate  the  quantity  of  material  and  fuel 
that  should  be  delivered  at  West  Duluth  docks  in  Lake  Superior  bottoms  to  be  about 
75,000  tons  per  annum. 

At  the  present  rate  of  growth  and  development  this  amount  will  be  increased  five- 
Ibld  within  two  years. 

To  safely  and  economically  handle  this  freight  a  channel  should  be  cut  in  St.  Lonis 
Bay  of  fhll  depth  and  at  least  200  feet  wide,  extending  from  deep  water  at  Rice's  Point 
to  deep  water  at  Qrassy  Point. 
Tonrs,  tmly, 

O.  H.  8lMONI>8. 

If^jor  James  B.  Quinn, 

Corpe  of  Engineers,  U.  S,  A, 


LETTER  FROM  DULUTH  BROWN  STONE  COMPANY. 

Duluth,  Minn.,  June  29,  1889. 

Dear  Sir:  The  undersized  company  is  the  owner  of  a  quarry  of  brown  sandstone 
of  nnlimited  quantity,  which  is  sitnated  at  the  foot  of  the  rapids  of  the  St.  Louis  River, 
in  the  State  of  Wisconsin,  being  lots  1  and  2,  section  7,  embracing  51  acres,  more 
or  less.  The  output  of  the  quarry  each  year  for  the  past  three  years  has  been  from 
two  to  six  thoosand  cords,  and  the  quantity  required  for  use  each  year  is  increasing. 
We  have  been  pat  to  a  large  expense  already,  and  have  expended  nearly  |6,000  m 
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(IrtMlgiii);  cliaunel  and  romoviug  ban  to  reach  the  qaarry.  We  addraia  yon  in  thi 
lio|ie  of  gotting  you,  iu  your  next  report  to  the  Department,  to  reconiniCDd  mcb  n 
appropriation  ah,  iu  yiiur  Judgment,  von  think  Bafficlent  to  i^iTO  as  a  depth  of,n|,9 
fcot  of  water,  and  a  width  of  channel  of  50  feet.  The  distance  necessary  would  k 
about  1,500  feot,  iu  w^hich  there  is  now  a  depth  of  0  feet. 
Youro,  very  truly, 

DuLUTH  Brown  Stonx  Co. 

W.   W.   DAV18, 

Secretary. 
Maj.  Jah.  R.  Quinn, 

Corps  of  EnffineerSf  U.  S.  A. 


HH4. 


IMPROVEMENT   OF  HARBOR  AT  SUPERIOR  BAY  AND   ST.   LOUIS  BAT, 

WISCONSIN. 

The  natural  opening  between  Lake  Superior  and  Superior  Bay  is  at 
the  southerly  extremity  of  Superior  Bay.  This  opening  was  improved 
somewhat  before  1806  by  the  citizens  of  the  city  of  Superior,  and  siliee 
that  time  the  improvement  has  been  continued  by  the  United  SStatas. 

The  piers  bordering  the  entry  have  now  reached  an  aggregate  length 
of  5,050  feet,  and  are  in  a  rather  decrepit  state  and  will  need  con8i&- 
able  repairs.  A  reserve  fund  of  $15,000  has  been  maintained  to  meet 
such  exigencies  as  may  arise  at  any  time  from  a  severe  storm.  The 
renewal  of  the  superstructure  at  current  rates  would  cost  S141|25IIl 
Manifestly  the  reserve  fund  should  be  increased  to  at  least  125,0011, 
since  with  the  present  small  sum  available  it  is  impossible  to  andertake 
any  repairs  of  even  a  minor  character,  in  view  of  the  possibility  that! 
much  greater  sum  than  is  available  may  be  needed  to  repair  the  dam- 
ages resulting  from  a  severe  storm. 

The  shore  is  building  out  rapidly  on  the  Wisconsin  side,  and  the  ex- 
tension of  the  pier  on  this  side  will  soon  be  necessary.  If  it  is  extended 
so  as  to  provide  for  a  depth  of  20  feet  of  water,  this  extension  will  cost 
$30,250.  This  extension  could  be  advantageously  made  during  tlie  en- 
suing year. 

CHANNEL  IN  SUPERIOR  BAY. 

The  channel  in  Sn]>erior  Bay  is  very  narrow,  and  although  there  is  a 
minimum  depth  of  10  feet  it  is  not  unusual  for  vessels  navigating  it  to 
run  aground  oil  the  sides.  Considerable  dredging  has  been  done  to 
widen  and  straighten  this  channel,  but  to  meet  the  full  requirements  of 
the  commerce  using  it,  it  should  be  widened  to  400  feet,  as  suggested 
by  the  committee  of  the  Superior  Chamber  of  Commerce,  whose  letter 
is  hereto  appended. 

To  give  a  400-foot  channel  as  desired  will  reqnire  the  removal  of 
777,607  cubic  yards  of  material  at  a  cost  of  $139,980.  This  channel 
needs  to  be  permanently  marked  so  as  to  diminisli  the  risks  which  attend 
its  navigation.  One  hundred  thousand  dollars  can  be  advantageoQsIy 
expend^  on  this  during  next  season. 

QUEBEC  DOCK  CHANNEL. 

The  channel  leading  from  the  main  shipehannel  to  the  Quebec  dock 
and  Northern  Pacific  Railroad  dock  requires  to  ho  enlarged  about  100 
feet  This  work  will  cost  about  $12,:i08,  of  which  sum  $6,000  could  be 
most  eoonomioally  expended  next  year. 
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The  Nemadji  Biver  debouches  near  these  docks  aud  inach  of  the 
cMbris  transported  by  the  river  is  deposited  in  their  vicinity,  and  it  is 
Imrdly  likely  that  this  dredged  area  can  be  maintained  without  constant 
Qfltart. 

THB  NBMADJI  BIVBB. 

This  river  is  getting  to  have  considerable  importance,  from  the  fact 
that  there  are  saw-mills  and  brick-kilns  located  upon  it,  the  products  of 
which  are  transported  by  water  to  Superior  and  elsewhere*  The  bar  at 
the  mouth  is  a  great  obstruction  and  will  require  dredging  to  the  amount 
of  about  $5,000  to  create  a  channel  through  it.  This  amount  could  be 
judiciously  expended  during  the  coming  year. 

CHANNEL  ALONG  WISCONSIN  DOCK-LINE,  ST.  LOUIS  BAY. 

The  completion  of  the  channel  along  the  Wisconsin  dock-line  in  St. 
Louis  Bay  will  cost  as  projected  $112,156.  As  indicated  in  the  letter  of 
the  Chamber  of  Commerce  before  alluded  to,  it  should  have  a  width 
of  400  feet.  This  would  increase  the  estimated  amount  for  a  channel 
here  to  $231,317.  It  is  likely,  however,  that  the  extension  of  this  chan- 
nel from  the  point  already  dredged  to  Grassy  Point  will  meet  the 
neoessities  of  commerce  for  some  time,  if  dredged  to  the  dimensions 
already  projected.  The  widening  of  the  present  dredged  channel  to  400 
feet  will  require  an  expenditure  of  $50,400,  and  in  view  of  the  fact  that 
vessels  are  very  much  cramped  for  room  when  entering  or  leaving  the 
docks  bordering  this  channel  and  consequently  liable  to  serious  injury 
by  running  into  the  bank,  there  is  no  question  but  that  this  $50,400 
could  be  judiciously  expended  during  the  ensuing  year. 

The  statistics  of  the  commerce  which  enters  and  uses  the  channels 
and  water-ways  of  Superior,  and  which  are  hereto  appende<1,  will  give 
BuflQciently  convincing  reasons  for  the  construction  and  extension  of  the 
improvements  under  way  for  this  locality. 

Work  during  the  past  year  has  been  confined  to  dredging  in  the  chan- 
nel between  Connor's  Point  and  the  entry,  straightening  and  widening 
the  channel  at  the  <' middle  ground,"  about  one-half  mile  north  of  Sa^ 
ford's  Pier.  The  amount  of  material  excavated  to  the  end  of  the  fiscal 
year  was  75,700  cubic  yards. 

CONDITION  OF  THE  IMPROVEMENT. 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticnlariy  the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact.  The  ruling  depths  in  the  channels  dredged  by  the 
United  States  are : 

Feet. 

From  Connor'B  Point  to  the  entry. 16 

From  Northern  Pacific  Railroad  Dock  to  the  entry 16 

In  fh>nt  of  Qnebec  Dock 16 

Thronghout  tiie  entry  between  piers 16 

K&8VMt  OP  RBGOMMENDATIONS. 

For  reserve  fhnd  for  entry  piers $10,000 

For  extension  of  the  soath  pier  of  entry 30,250 

For  channel  in  Soperior  Bay 100,000 

For  enlarging  Qnoboc  Dock  Channel 12,308 

For  dredgmg  at  month  of  the  Nemadji  River 5,000 

For  widwiing ohannelin  St.  Louis  Bay 50,400 

Total 207,958 
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Snperior,  West  Saperior,  and  Connor's  Point  are  in  the  -  ooUeotion  district  aH 
perior,  Wis. ;  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  light>h<N 
situated  on  the  entry  piers  at  Saperior,  Wis. 

ABSTRACT  OF  APPROPRIATIONS  FOR  DffPROVINa  HARBOR  AT  SUPERIOR  BAT  AIQ 

LOUIS  BAT.  wisooNsnr. 

By  act  of  Congress  approved — 

March  3,  1807 : $63,01 

April  10.  1869 45,« 

July?,  1870 40,« 

March  3, 1871 60,0( 

Juno  10, 1872 -. SO.tt 

Allotted  from  act  approved  March  3,  1873 63,9i 

Allotted  from  appropriation  for  *<  Repairs  of  harbors  on  Northern  LakeB  "  5. 4! 

By  act  of  Congress  approved — 

August  14.  1876 3,  a 

June  18,  1878 3,01 

March  3,  1879 1 5.0 

June  14. 1880 5,0 

March  3,  188 10,0 

August  2,  1882 40,0 

July  5,  1884 45.0 

Augusts,  1886... 22,5 

By  act  of  CoDgress  passed  August  11,  1888 50,0 

Total 510,^ 

BXPElfDITURKS. 

Amount  expended  under  original  project,  adopted  in  1867 |258,  * 

Amount  expeude<l  under  project  recommended  by  Board  of  Engineers 

in  1873 77. 

Amount  expended  uudcr  preseut  project  to  Jnne  30,  1889,  exclosive  of 

existing  contracts 128, 

Reserved  by  Chief  of  Engineers 

Total 463. 

The  following  statement  shows  the  manner  in  which  the  appr 
tions  have  been  expended.  The  amoant  expended  ander  the  difi 
classes  of  work  includes  the  cost  of  examinations,  soundings,  su 
tendence,  baoying,  and  contingencies,  exclasive  of  existing  conti 

Repairs  and  beach  protection $13. 

Construction  and  repairs  to  piers 318. 

Dredging 132. 

Reserved  by  Chief  of  Engineers 

Total 463, 

Estimated  amount  required  annually  for  preserving  and  maintaining. ..       10, 

Money  aiatement 

July  1,  1888,  amount  available $10. 

Amount  approimated  by  act  of  August  11,  1888 50, 

"^ 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

Jiabilitiesoutstanding  July  1,1888 |6, 762.97 

July  1,  1889,  outstanding  liabilities 6.512.18 

July  1,  1889,  amount  covered  by  existing  contracts 28.402. 00 

— — —    41. 

July  1, 1889,  balance  available 18, 

{Amount  (estimated)  required  for  completion  of  existing  project  .......  S91,' 
A.mount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889  907, 1 
Submitted  in  complianoe  with  requirements  of  sections  8  of  riTor  Mid 
harbor  aotf  of  1866  snd  1867. 
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ict  of  propo$aU  received  for  dredging  in  Superior  Bay  and  St  Louis  Bay,  Wie, 
aed  October  29, 1888,  at  Dalnth,  Minn.,  by  M%j.  James  B.  Qiiinn,  Corps  of  Engineers.] 


Kame  and  address  of  bidder. 


»n*s  Dredfcing  Company,  Chicajro,  111. 
liam-.Upnam  £  Co.,  Dnlutb,  Miiui.. 

rleA  S.  Barker,  Dulntb,  Minn 

pp  4c  Gillen,  Bacine,  Wis 


Per 
oabio 
yard. 


Oentt. 
Si 

lit 

19 


act  awarded  to  Charles  S.  Barker,  with  the  approval  of  the  Chief  of  Engineers, 
t  dated  November  12,  1888 ;  work  to  be  completed  by  October  1,  1889. 


COMMERCIAL  STATISTICS. 

[Furnished  by  W.  F.  Street,  depaty  collector  customs.  I 

Comparative  statement  of  arrivals  and  clearances  of  vessels  for  six  years. 


Year. 


Vessels. 


812 
462 
316 


Tonnage. 


901. 139 
410,838 
271,190 


Year. 


1885 

1884, 

1883 


vessels. 


200 

194 

30 


Tossage. 


180,768 

115,872 

18,468 


Beoeipts  of  freight  hy  lake  during  1888. 


Commodities. 


Quantities. 


Valutf. 


Htecl  rails. 
iiso 


bal 

in  1887. 


...tons. 
...tons. 
Mfeet. 
...tons. 

do.. 

....  do.. 
....do.. 


630,258 

5,836 

7,000 

400 

10,270 

2,600 

11,986 


13.151.265 
116,729 
42,000 
46,600 
308,100 
260,000 
239,  rio 


4,164,414 
2,158,055 


2,006,859 


Shipments  hy  lake  during  1888. 


lour  and  brick. 
Uinl887 


srease. 


Value. 


$4,035,241 
2,567,450 


2, 367, 782 


Comparative  settlement  of  receipts  and  shipments  for  five  yaers. 


Yeafs. 

Value. 

Years. 

Valuer 

$9,099,655 
4, 725, 514 
3,  --'53, 248 

1885 

$934,805 

1884 

484,896 
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LETTKR  FROM  CnAXBER  OF  OOMmBCS. 

BcrsRioBy  Wis.,  Jiciie  17,  IM. 

Sir  :  Replyii]};  to  your  commiinioatioD  of  the  6tb  instant  to  the  socretary  of  the  chiB- 
ber  of  coiiiuiVrce  of'Supcrior,  inviting  snggeetioiu  ae  to  the  improvemcoi  of  Sapemr 
Harbor,  tlio  uiKlerHigned,  a  committee  appointed  for  that  purpose,  bej;  leave  mpeet* 
fully  to  indicate  to  you  the  sense  of  the  chamber  in  that  matter,  as  expressed  all 
rei'uut  Hioetini;  thereof. 

FirHt.  That  the  natural  entry  should  be  deepened  and  preserved  bv  the  eonstnx- 
tion  of  now  and  substantial  piers  of  wood  or  stone,  the  latter  preferred,  whenever  fiiu 
proKcnt  piers  neo<l  to  be  rebuilt. 

Second.  Tliat  the  natural  channel  within  the  Bay  of  Superior  be  widened  and 
dcem'ned  so  as  to  freely  float  the  largest  vessels  navigating  the  lakes. 

Third.  That  the  Qncbeo  Channel  be  widened  at  its  angles  and  made  deep  enough 
to  enable  tbo  largest  vessels  to  reach  the  Northern  Paoiflo  Wharf  in  Superior. 

Fourth.  That  a  channel  deep  euouf[h  for  the  largest  vessels  connecting  with  tlie 
main  channel  of  the  bay  l>o  dredged  in  the  Nemadji  River  for  a  distance  of  one-balf 
a  milo  from  itri  mouth,  in  accordance  with  the  plan  adopted  by  the  special  Board  of 
EnglncerH,  consisting  of  Colonel  HousUm,  Mi^or  Mackenzie,  and  Mi^or  Allen,  id  18@L 
The  chamber  is  especially  desirous  of  seeing  Nomadli  River  dredged  in  view  of  pro- 
posed iniprovonients  in  the  way  of  saw-mills  and  docks  to  be  oonstracted  soon  on 
that  river. 

Fifth.  That  Channels  be  dredged  parallel  Ur  the  dock  lines  in  the  St.  Loois  Bay  to 
acconimmlate  the  business  of  that  bay. 

Sixth.  That  the  sand,  trees,  shrubs,  and  other  materials  on  Minnesota  and  Wiocoh 
sin  Points  be  preserved  from  trespassers  and  the  action  of  the  elements,  and  tbat 
the  Government  acquire  ownership  or  coutrol  of  Minnesota  Point,  the  preservation  cf 
whiith  is  HO  uMNential  to  the  maintenance  of  the  harbor  of  Superior. 

The  ehanibc^r  of  commerce  instructs  the  committee  to  protest  :^ainst  any  neweaoil 
through  Minnesota  Point,  or  the  neglect  or  abandonment  of  the  natural  entranee. 
Very  respectfully, 

Jamks  Bardon, 
L.  F.  Johnston, 
L.  D.  Newtox, 

Mt^or  James  B.  Quinn, 

Corps  of  EnginterSf  U.  Sm  A, 


LKTTER  FROM  CHAMBER  OF  COMMERCE. 

West  Superior,  Wia, 

June  24, 1660. 

Sir:  Presuming  that  suggestions  from  this  chamber  relative  to  the  improvement  of 
Superior  Harbor  will  bo  received  by  you  in  the  propter  spirit,  we  would  respectfoliy 
call  your  attention  to  what  we  deem  expedient  and  necessary  in  that  direction,  ai 
follows : 

FirHt.  That  the  natural  entry  to  the  harbor  should  be  preserved  and  deepened. 

Second.  That  the  natural  channel  of  the  river  as  it  passes  through  Sui>crior  Bay 
hht>nld  be  widened  to  a  uniform  width  of  not  less  than  400  feet,  aud  dee}M^ned  to  a 
uniform  dei>th  of  not  less  than  17  feet. 

Third.  That  Howard's  Pocket  be  dredged  to  a  uniform  depth  of  17  feet  between 
dock  lines. 

Fourth.  That  the  channel  alons  the  Wisconsin  side  of  St.  IjOUis  liay  be  dredi^ed  to 
a  uniform  depth  of  17  feet  up  to  tlic  deep  water  near  the  St.  Paul  andDuIuth  Brides. 

Fifth.  That  the  channel  of  the  St.  Louis  River,  a(\joiuing  and  Just  above  the  St. 


the  channel  on  the  east  side  of  Rico's  Point  be  dredged  to  a  uniform  width  of  400  feet 
and  a  uniform  depth  of  17  feet,  but  does  not  desire  that  appropriations  for  the  Wis- 
consin channels  be  lessened  on  that  account.  It  is  our  desire  simply  to  record  onr 
opinion  that  such  a  channel  would  hoof  great  value  to  this  harbor  and  its  commerea 
Seventh.  This  chamber  joins  the  Sunerior  chamber  in  recommending  that  the  maiB 
channel  of  tbo  bay  be  connected  with  Ncmaty  i  River  by  a  deep  channel  for  a  distanoo 
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of  ono-balf  a  mile  from  the  month  of  the  Nemadji,  in  accordance  with  the  plans 
adopted  by  a  special  board  of  engineera,  cousisting  of  Colonel  Houston,  Migor  Mao- 
kenxie,  and  Migor  Allen,  in  1881. 

Gko.  D.  Moultox, 
J.  T.  Murphy, 
Hrnry  a.  Swenbok, 
Committee  of  the  West  Superior  Chamber  of  Commerce, 

Major  Jamies  B.  Quinn, 

Corps  of  Engineers,  U,  8.  A. 


H  H  5. 

IMPROVEMENT  OP  HARBOR  AT  ASHLAND,  WISCONSIN. 

This  work  was  transferred  to  me  by  Maj.  Gharles  E.  L.  B.  Davis,  Corps 
of  Engineers)  September  4, 1888. 

Beyond  the  preparation  of  projects  for  baildiug  breakwaters,  etc.,  and 
the  advertising  for  bids  for  a  jetty  to  close  the  opening  in  Ghequamagon 
Point,  nothing  had  been  done. 

The  project  for  a  jetty  at  Gheqnamagon  Point  was  abandoned  at  the 
request  of  the  citizens  of  Ashland,  and  a  new  project  was  called  for. 

The  Business  Men's  Association  informed  me  that  it  was  the  wish  of 
the  citizens  of  Ashland  that  the  money  available  for  the  improvement 
of  their  harbor  should  be  expended  partly  for  dredging  along  the  docks 
and  partly  for  the  construction  of  a  breakwater  projecting  into  the  bay 
in  such  a  manner  as  would  give  protection  to  the  wharves  of  the  city 
from  the  waves  which  rolled  in  through  the  entrance  to  the  bay  or  were 
generated  within  the  bay  itself.  A  project  based  upon  this  expression 
of  opinion  was  prepared  and  forwarded  to  the  Engineer  Department, 
but,  inasmuch  as  the  appropriation  was  granted  upon  estimates  which 
contemplated  a  breakwater  solely,  it  was  disapproved. 

A  second  project  was  then  submitted,  but  did  not  meet  with  approval, 
as  the  form  of  construction  was  deemed  faulty. 

A  third  project  was  then  prepared,  and  was  approved,  with  the  ex- 
ception of  the  location,  which  was  changed  to  a  line  previously  sug- 
gested. 

The  inner  end  of  the  breakwater  was  to  be  placed  1,000  feet  outside 
of  the  established  dock  line,  and  was  to  be  4,650  feet  long.  The  loca- 
tion of  the  breakwater  is  shown  on  the  accompanying  chart  of  Ashland 
Harbor. 

The  plan  of  breakwater  adopted  is  cs8entiall3^  a  slab-pier,  strength- 
ened with  piles  and  heavily  ballasted  with  rock.  The  accompanying 
plans  will  explain  the  character  of  this  construction. 

Bids  for  the  construction  of  this  breal^ water  were  oi)ened  April  5, 
1889.  Seventeen  bids  were  received,  ranging  in  price  from  $11.45  up 
to  $26  per  running  foot.  Mr.  Hugh  Steele,  being  the  lowest  bidder,  was 
awarded  the  contract  for  constructing  the  whole  4,650  feet,  and  he  com- 
menced work  May  1. 

At  the  time  of  my  last  visit  (June  13),  about  100  linear  feet  had  been 
completed  and  the  piling  for  1,100  feet  driven.  I  was  informed  that 
daring  rough  weather  the  water  on  the  lee  side  of  the  finished  part  was 
^aite  smooth,  and  it  was  believed  that  when  it  was  completed  the  ben- 
eficial effects  resulting  to  the  wharves  of  the  city  would  undoubtedly  be 
^ery  considerable ;  but  there  were  doubts  as  to  the  suflflciency  of  its 
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length.    Full  secarity  for  the  docks  coald  hardly  be  expected  ui 
breakwater  was  extended  aboat  5,000  feet. 

This  extension  would  have  to  be  in  water  somewhat  deeiver 
T)resent  wor^,  and  consequently  would  cost  probably  one-half 
linear  foot.    The  total  cost  for  5,000  feet  additional  would  be  i!^ 
including  contingencies. 

Some  interests  located  east  of  the  main  part  of  the  city  are  oi 
not  benefited  by  the  breakwater  as  located.  To  give  them  eqi 
tection  it  would  be  necessary  to  build  a  new  pier  on  the  line  xJ 
tending  from  the  shore  about  4,000  feet.  Such  a  pier  would  co^t  |l 
including  contingencies.  \ 

Although  there  is  deep  water  in  the  vicinity  of  the  ore  docks 
shoal  in  the  western  portion  to  accommodate  the  shipping  iut 
cated  there.    Some  dreilging  will  be  required  in  front  of  the  d( 

To  give  a  channel  200  feet  wide  with  a  depth  of  17  feet,  aboat 
cubic  yards  of  material  would  have  to  be  excavated.    This 
$103,125,  including  contingencies,  providing  no  rock  is  to  be 

Ashland  is  a  comparatively  new  city  and  has  already  developd 
an  extensive  commerce.  The  principal  exports  are  iron  ore  audi 
but  as  some  large  manufacturing  concerns  are  locating  here  ill 
able  that  the  variety  of  the  articles  exported  will  soon  exi>eriei)cM 
siderable  an  increase  as  is  taking  place  steadily  in  the  c<ise  of  thi 
exports.  The  prospects  of  the  place  are  very  encouraging  audi 
zens  are  strongly  of  the  opinion  that  if  the  tempestuous  featorel 
beautiful  bay  which  forms  their  harbor  can  be  eliminated  the  ciQik 
perity  is  assured. 

KibSUM]^  OF  RECOMMENDATIONS. 

For  5,000  foet  extension  to  the  breakwater  nnder  constriictioQ HI 

For  4,000  feet  of  breakwater  east  of  the  main  part  of  the  city 0 

For  dredging lH 

Total U 

This  work  is  in  the  collection  district  of  Superior,  Mich. ;  nearest  light-b 
Pointy  on  Cheqnamagon  Point,  at  entrance  of  Cbequamagon  Bay. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROYING  HARBOR  AT  ASHLAND,  WIM 

By  act  of  Congress  approved  Augnst  5,  1886 

By  act  of  Congress  passed  August  11, 1888 

Total "* 

Motley  statement 

July  1,1888,  amount  available fl 

Amount  approjiriated  by  act  of  August  11, 1888 0 

"H 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $1,  a50. 84 

July  1,1889,  outstanding  liabilities 6,477.00 

July  1, 1889,  amount  covered  by  existing  contracts 47, 2i^.  50 

ft 

July  1,1889,  balance  available 91 

(Amount  ^estimat«d)  required  for  completion  of  proposed  project M7 
Amount  that  can  be  prolitably  expr  uded  in  fiscal  year  ending  June  ^,  1891  100 
Submitted  in  compliance  with  requirements  of  sectioiui  9  of  river  and 
barbor  acta  of  1866  and  1867. 
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)ropo8ah  receivtdfor  conatruciiHg  3,861  linear  feetf  more  or  less,  of  breakwater 

at  Jshlnnd,  Wis, 

•il  April  5,  1880,  at  Dalath.  Hinn.,  by  Mfi^.  James  B,  Quinn,  Corps  of  Enjiriueen.] 


Name  aD<l  address  of  bidder. 


.  Ilorr  &,  Co..  Chicago,  III. 

(t  Cooper,  Manitowoc.  "Wis 

&,  Mitchell,  LiKiiuzton,  Mich 

J.  Ctiapniaa,  MiDoeapolin,  Mioo 

r.  &,  Bt'rn»?r,  Green  Bay,  Wis 

iu:iu  Sc  Sang.  Dulnth,  Minn 

I.  Unrbauk,  Ashland,  Wis 

vi.  Sutheilaud  Se,  Oakes.  8t.  Paul,  Minn 
'\  Balch.  Minnoonolis  Minn 

II,  McGregor  &,  Ilannah,  Dalnth,  Minn. 

IlayL'H.  Dulnth,  Miun 

Tinax,  Dulnth.  Miun 

&,  Kunis,  Dnluth.  Minn 

xx-elo.,  Duluth,  Minn  

.Dwyer,  Duluth,  Minn 

Si  Mitchell,  Marquctto.  Mich 

A:  Matthews,  Duluth,  Minn 


Prices  bid 
for  break- 
water, per 
mnniDg 
foot,  com- 
plete. 


$19.  iM 
20.00 
18.20 
18.20 
16.89 
15.24 
16.72 
17.70 
16.70 
16.81 
18.78 
17.25 
18.67 
11.46 
14.63 
14.78 
16.00 


TotaL 


$76,833.90 
100,886.00 
62,648.20 
70, 27a  20 
65,212.29 
68.841.64 
64,666.92 
68,889.70 
64.478.70 
64,908.41 
72,508.56 
66,602.25 
72,084.87 
44,208.45 
56»486.4S 
56^812.68 
61,776.00 


iiwardod  to  Hugh  Steele  as  tbe  lowest  bidder  for  oonstnioting  4,650  linear 
ik\vat<;r,  with  the  approval  of  the  Chief  of  Engineers.  Contract  dated 
"iO  ;  work  to  be  completed  by  October  31,  1889. 


COMMERCIAL  STATISTICS. 

[Furnished  by  C.  H.  Call,  collector  of  customs.} 

Arrivals  and  clearances  of  vessels. 


Yuar. 

1 

Arrivals. 

446 
473 

Tonna;;o. 

Clearances. 

446 
473 

Tonnage. 

VMsels. 

325,172 
346,180 

325,172 
346,180 

892 

*946 

rain  and  olearancoA  nhow  only  v(*s8elB  reporting  at,  and  clearing  from,  cnstom-honse  at 
I  does  not  iuoliide  tlio  Iur<;c>  number  of  vessels  colling  at  this  port  which  are  destined  tor 

SupL-rior. 

Princijml  articles  of  export  and  import. 


Articles. 


EXPOItTS. 
IMPOSTS. 

n 

•.  and  brick 

cUandiHO 

IS 

s'o  89 127 


Approxi- 
mate value, 
1887. 


$6,244,880 
1,210,090 


7,454.470 


1. 


750,000 
00,800 
150,000 
140,000 
75,450 
850.000 
560,760 


3,617,010 


Approxi- 
mate value, 
1888. 


$6,063,860 
1,200,000 


7,263.360 


780,000 
87,900 

148,000 

120.000 

68.000 

1. 560, 870 

700,000 

8,460,670 


- 1 

■1 


1  •        • 
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IMPROVKMENT  OF  HARBOR  AT  ONTONAGOX,  UICHIQAK. 

The  project  to  give  a  uavi^ble  depth  of  12  feet  into  the  OntODafoaj 
Biver  was  adopted  in  1867.  In  acconlance  with  this  project  tvopioi; 
have  been  eouHtrncted  on  either  side  of  the  river's  month  projedaf  I 
into  tbe  lake.  , 

Tbe  east  ])ier  is  now  2,315  feet  in  lenj^h,  and  the  west  pier  2,525 f(NtJ 
in  length.  The  inner  ends  of  these  piers  are  of  pilinK>  which  is  in  a  vttfl 
hoAi  condition  through  decay  and  the  erosion  of  the  ice,  and  willrequnj 
almost  complete  renewal  or  substitation  by  better  stjle  of  work  ii&j 
very  short  time. 

At  the  end  of  this  season's  work  the  west  pier  will  have  been  extendeil 
150  feet  by  the  addition  of  3  more  cribs,  and  superstrnctnre  will  have; 
been  completed  on  the  crib  snnk  in  1877  on  the  east  pier.    Thecontiad 
for  this  new  work  was  awarded  to  Mr.  J.C.  Morrison,  of  Dulath^Miim., 
nuder  contract  dated  December  21, 1888. 

The  bar  at  the  extremity  of  the  piers  continues  to  advance  almost  ai 
rapidly  as  the  advance  of  the  piers,  and  the  channel  across  it  is  oneerl 
tain  and  shifting,  so  that  freqaentiy  the  steamer  City  of  FremtnUlml 
great  difficulty  in  entering  the  harbor  when  drawing  not  over  10  feci] 
of  water.  The  principal  portion  of  this  bar  is  compel  of  the  material  | 
brought  down  by  the  river  in  the  spring,  and  it  is  likely  thatbydi«dc-| 
ing  out  the  channel  after  the  subsidenl^e  of  the  freshets  each  yearwoold 
now  prove  as  efficacious  as  the  further  lengthening  of  the  piers. 

The  straight  form  of  pier  is  somewhat  objectionable,  since  the  tit* 
toral  currents  are  arrested  and  the  sand  they  bear  fdongdeposM 
directly  off  the  ends  of  the  piers.  In  this  case  it  does  not  appear  tMj 
the  circumstances  would  warrant  the  construction  of  deflecting  pint 
for  the  reason  that  the  progress  of  the  harbor  piers  has  reached  a  iioint 
where  deflecting  piers,  to  be  of  value,  would  nearly  eqnal  their  origiml 
cost.  It  appears  that,  for  a  few  years,  the  removal  of  the  bar  at  the 
outer  extremity  by  dredging  would  be  th^  most  economical  expeudltan 
of  money  for  the  improvement  of  this  place.  This  would  require  the 
removal  of  at  least  60,000  cubic  yards  of  material  each  year  at  a  cost 
of  about  $15,000. 

The  replacing  of  the  780  feet  of  pile-pier  with  a  slab  and  pile  pier, 
after  the  model  of  the  Ashland  breakwater,  would  cost  $15,600. 

RECOMMENDATIONS  FOR  NBXT  YEAR. 

For  dredging , Slo,OCO 

For  780  feet  of  Hlab  and  pile  pier 15, 600 

Total 30,601 

This  work  is  in  the  collection  district  of  Sni>erior,  Mich.;  nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  Hho\vn  on  the  outer  end  of  the  west  pier  at  Onionagoo; 
Mich 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  ONTONAGON,   MICH. 

By  act  of  Congress  approved — 

March  2, 1867 $97,601 

July  11,1870 10,0ei 

June  23, 1874 23,0* 

March  3, 1875 25,081 

August  14, 1876 15.«» 

June  18, 1878 15,001 
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By  act  of  Congress  approved — 

March  3, 1879 $17,000 

June  14, 1880 15,000 

March  3, 1881 'JO,  000 

By  act  of  Congress  passed  Aogusfc  2, 1882 20,000 

By  act  of  Congress  approved — 

July  r),18.S4 15,000 

Augnst5,1886 , 13,000 

By  act  of  Congress  passed  August  11,1888 12,500 

Total 298,100 

EXPENDITURES. 

Amount  expended  under  approved  project  to  June  30, 1889 $264, 903. 74 

Amount  covered  bv  existing  contracts 10,G40. 00 

Balance  available  July  1,1889 2,556.26 

» 

298, 100. 00 
Estimated  amount  required  annually  for  preserving  and  maintaining 

(dredging) 15,000.00 

Money  statement 

July  l,1888,amount  available |1,541.98 

Amount  appropriated  by  act  of  August  11, 1888 12,500.00 

14,041.98 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $680.72 

July  1,1989,  outstanding  liabilities 165.00 

July  1,  1889,  amount  covered  by  existing  contracts 10,640.00 

11,485.72 

July  Ijl'W,  balance  available 2,556.26 

(Amount  (<*8ti mated)  required  for  completion  of  existing  project 65,670.00 
Amoontthatcan  bo  profitably  expended  in  fiscal  year  ending  June 30,  1891    30,600.00 
Submitted  in  compliaace  with  requirements  of  sections  ^  of  river  and 
harbor  acts  of  186C  and  1867. 


Abstract  of  proposaU  received  for  constructiny  150  linear  feet  ofsuhsti-ucture  and  200  linear 

feet  of  superHtructure  on  harbor  piers  at  Ontonagon^  Mich. 

(Openeii  November  22,  n.8S,  at  Dubith,  Minn.,  by  Ma.J.  Jamoe  B.  Quiun,  Corps  of  Engineere,] 


Ko. 


1 
2 
3 


Name  and  addrcHs  of  bidder. 


Substmcture. 

20  feet -wide, 

per  running 

foot^ 


Super«tmc-  \ 
toro.  20  foot  I    j,^^ 
wide,  per  run-     '^"•*»** 
ning  foot.    | 


Keliion  C.  Chapman.  MinneapoIiH.  Minn 

*John  H.Gillott,*MRrquette,  Mich 

J.  C.  Morrison.  Dnlnth,  Minn 


4  j  Charlea  Bemcr,  Oreen  Bay,  Wis. 


$66.50 


56.00 
60.00 


$16.60 


11.20 
20.00 


$13,295 


10,640 
13,000 


*  Informal,  no  bid  having  been  submitted  for  the  work  as  required. 


Contract  awarded  to  J.  C.  Morripon,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers.  Contract  dated  December  21,  1888;  work  to  be  completed  by 
September  30,  1889. 
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COMMXRCIAL  STATISTICS. 

Arrivah  and  departitrm  of  ren^a. 


1887 
1868 


Year. 


ArrHala. 


174 
190 


174 

in 


i«« 


Principal  articUi  of  export  and  iwporf. 


Lnmbcr 

Copper  

FiBh...., 

General  inerchandiae 


Total 


Artidea. 


BXPOBTS. 


General  merchandise 

Grain 

Flour 

Meata 

Salt 

Coal 

Live  Btock 

Dressed  lumber 


IXPOKTB. 


Total 


AyprmiAiato  |a 
I  TiQiie^l887. 


SS7D,nt 
40.  MO 
14,000 
10,000 


344,000 


100,000 

12,000 

0.000 

0,700 

800 

1,600 


189,700 


ML 


UHLii 

tm 


mM 


» 


m« 
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IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

This  work  was  transferred  to  me  September  4, 1888,  by  Maj.  Chaihi 
E.  L.  B.  Davis,  Corps  of  Engineers. 

Since  tlie  (completion  of  the  channel  through  the  reef  in  1877  and  tki 
ere(ition  of  the  guide-piers  in  1879,  nothing  in  the  way  of  improvemeiit 
at  this  i)lace  has  been  attempted. 

The  work  is  in  a  fairly  good  state  of  preservation. 

ModiHod  estimate  (see  Report  of  Chief  of  Engineers,  1876,  II,  328;  1877, 1, 

9rt;  11,845) i97,0l» 

Appropriated - 9i,iW 

Money  statement 

July  l,188S,anionnt  available..   |2,48&8 

Jnlv  1,1889,  balance  availahlo 2,48a8 


COMMERCIAL  STATISTICS. 

Name  of  harbor,  Eajrle  Harbor,  Michigan;  collection  district,  Superior,  lUeli.:. 
nearest  lipbt-hous»e,  Eajjlo  Ilarbor,  Mich. 

Not  liavinR  been  able  to  obtain  commercial  statistics  for  the  calen(h>r  year.  1688»I 
apjiend  tliose  for  tlie  calendar  year,  188C. 

Exports:  value. 

Copper $450. 0» 

Imports : 

Coal 45,  WO 

Lumber H,O0* 

Total 63,«» 

Amonnt  of  rdvenne  oolleoted,  none. 
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H  H8. 

IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

This  work  was  transferred  to  me  September  4, 1888,  by  Maj.  Charles 
E.  L.  B.  Davis,  Corps  of  Engineers. 

The  breakwater  projected  in  186G  for  this  harbor  was  completed  in 
1875.  It  is  2,010  feet  long  and  consists  of  timber  cribs  filled  with  stones. 
The  superstructure  is  somewhat  decayed  and  will  need  slight  repairs, 
t)ut,  generally  considered,  the  work  is  in  very  good  condition.  About 
55,0(K)  will  be  required  annually  to  keep  it  in  repair. 

The  area  available  for  secure  anchorage  was  never  very  large,  and  by 
:be  encroachment  of  docks  was  being  gradually  reduced  till  the  con- 
lition  of  afi'airs  attained  such  a  state  as  to  necessitate  the  interference 
)f  the  Government. 

Pursuant  to  section  12  of  the  river  and  harbor  act  of  August  11, 1S88, 
I  harbor  line  was  established  and  the  money  appropriated  for  the  ex- 
:ension  of  the  breakwater  became  available.  Bids  were  invited  and 
>peued  June  12,  1880,  and  Morrison  &  Hannah,  of  Duluth,  Minn.,  being 
.lie  lowest  bidders,  were  awarded  the  contract  for  constructing  180 
iuear  feet  of  pier.  This  extension  differs  in  plan  somewhat  from  the 
>ortion  hitherto  constructed.  It  consists  of  a  riprap  foundation  sup- 
porting the  cribs,  essentially  after  the  plan  adopted  for  the  breakwater 
it  Milwankee,  Wis  ,  or,  briefly,  it  will  consist  of  three  cribs,  each  60  feet 
oug,  24  feet  wide,  and  18^  feet  high,  standing  on  a  stone  embankment, 
fcD<i  a  continuous  superstructure  180  feet  long,  24  feet  wide,  and  6  feet 
ligli.  The  average  depth  of  water  is  32  feet.  Work  is  to  commence 
iot  later  than  July  1,  1889. 

The  importance  of  Marquette  Harbor,  both  as  a  shipping  port  and 
jiarbor  of  refuge,  and  the  present  limited  safe  anchorage  area  makes  it 
i^rgently  necessary  to  extend  the  breakwater  at  least  1,000  feet  to  the 
southward.  At  present  rates  this  would  cost  $121,000,  including  con- 
liugencies. 

:>riginal  estimate  (see  Report  of  Chief  of  EngiDeers,  1866,  III,  8;  IV,  81)  $385, 129.58 

^.ppropriated 354,230.00 

Elstiniated  amouut  required  annually  for  preserving  and  maintaining  (see 

annual  report  of  Maj.  Charles  E.  L.  B.  Davis  for  1888) 4,200.00 

This  work  is  in  the  collection  district  of  Superior,  Mich. ;  nearest  light-house,  Mar- 
ionette, Mich. 

ABSTRACT  OF   APPROPKIATIOXS   FOU   IMPROVING   HARBOR  AT  MARQUETTE,   MICH. 

Bv  act  of  Congress  approved — 

March  2,  1867  (allotment)    $85,000 

April  10,  1869  (allotment) 26,730 

July  11,  1870 _ 25,000 

March  3,  1871 60,000 

June  10,  1872 50,000 

March  3,  1873. 15,000 

June  23,  1874 15,000 

March  3,  1875 15,000 

August  14,  1876 2,000 

.June  18,  1878 2,000 

March  3,  1879 1,500 

June  14,  1880 1,000 

By  act  of  Congress  passed  August  2,  1882   16, 000 

BV  act  of  Congress  approved — 

*     Jnlv5,  1884 5,000 

August  5,  1886 10,000 

By  act  of  Congress  August  11,  1888 25,000 

Total ■ |1354,230 


I 
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Money  statemenU 

Joly  If  1888,  amoant  available i, 19,00 

Amount  appropriated  by  act  of  Angnat  11, 1888 85,00 

34,001 
Jalv  I,  1^89,  amount  expended  during  fiscal  year,  exdnsiye 

of  liabilities  outstandiuff  July  1,  1888 fl,34a77 

July  1,  18H9,  outstanding  liabilities ri5.49 

July  1,  1861),  amount  covered  by  existing  contracts 19,^00.00 

21,21 

July  1,  lt?89,  balance  available 12,7S 

{Amount  (estimated)  required  for  completion  of  proposed  project 121, 0( 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnue  30,1891 .  121, 01 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  constructing  180  linear  feet  of  hreakttater  at  Mar^ 

Mick. 

[Opened  June  12,  1889,  at  Dpluth,  Minn.,  by  James  B.  QainD,  Corps  of  Enpneeis.] 


No. 


Nanio  and  address  of  bidder. 


Sabstmctare, 
24  feet  wide, 
pormnnine 
foot.     ^ 


Snperstmc-  | 
tore.  24  feet       ». 
wide.  p«»r  rnn-j 
sing  fiiot. 


1  I  John  Munro.  jr.,  St. Tgnace.  Mich.*.. 

2  :  T'owoll  &,  Mitrhrll.  Marrinotto,  Midi 

3  Morrison  &  Haiinuh,  Duluth,  Miua  . 


1120.42 
92.00 


$19.74  I    125, 
17.10        li», 


*Infi>rnml:  no  bid  having  been  submitted  for  the  work  as  required. 

Contract  jiwanlcd  to  Morrison  &  llunnah,  the  lowest  bidders,  with  the  appro 
tbo  Cliiof  of  KiifjiiicHiH. 

Contract  dalcil  June  '25,  1J:?89 ;  work  to  be  commenced  by  July  1,  18^9,  and 
pletcd  by  November  If),  IB^l). 


t 


COMMERCIAL  STATISTICS. 


Jrrirals  and  clearances  ofvesfch. 


Year. 


I   Arrivals.    (Moaianoes.    Top 


1887 

1888 


6P5 
6:»4 


651 
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Principal  artieles  of  export  and  import. 


Articles. 


EXPORTS. 


bfl,  and  shinsles. 


pow«l«T,  etc 
IS 


IMPORTS. 


t-d. 


ifl 

iMioDS... 
ails,  etc. 
da 


Approxlmkte 
Tfthie,  1887. 


$3,309,784 
175,000 
263,784 
200,000 
18^0•O 
105,000 


6,848,568 


660,000 

20,600 

lOSblOO 

400,760 

85,380 

60,987 


1,301,727 


Approkliiiato 
Yaiiie,1888. 


$Sh0lS;8S8 
281,613 
214,864 


110,141 
8,021 


6,467,966 


726,490 
46,080 


122,690 
169L000 
88. 8U 
188,000 
328,000 


1,601,474 


of  revenne  collected  in  1687,  $11,110.83. 


H  H  9. 


:MENT  of  harbor  of  refuge  at  grand  MARAIS,  MICHIGAN. 

^i^  of  Grand  Marais,  Midi.,  is  about  half  way  between  Wbite 
and  Grand  Island,  and  on  a  part  of  the  coast  which  is  per- 
)()sed  to  as  violent  storms  as  ever  visit  Lake  Saperior.  The 
ecks  which  line  the  shore  in  the  immediate  vicinity  of  this  bay 
witnesses  of  the  importance  tor  the  speedy  completion  of  the 
r  refuse  project!  d  for  this  place. 

itnral  entry  has  but  little  depth  of  water,  and  under  the  effect 
1^  storms  ))ossesses  no  stable  channel.  The  bay  is  of  ample 
fl  size  to  afford  shelter  for  a  large  fleet. 

ject  of  the  work  at  this  i)lace  is  therefore  to  i)rovide  a  penna- 
:ance  to  the  bay  of  snflicient  <lepth  and  width  to  accommodate 
nerce  of  Lake  Superior  passing  to  and  fro  and  in  its  vicinity. 
nlpan.^  ing  map  will  give  an  idea  of  the  condition  of  the  work. 
l)erstrncturesare  being  placed  upon  the  cribs  unprovided  with 
(1  a  cliannel  is  being  dredged  out  between  the  piers.  It  is 
at  this  work  will  be  in  such  condition  at  the  end  of  the  season 
ill  not  sutfer  much  depreciation.  The  necessity  for  the  speedy 
on  of  the  entire  woik  as  a  measure  of  economy  is,  I  think,  ob- 

ore  sand  drifts  badlj*  under  the  action  of  the  wind,  and  it  will 
sary  to  construct  sand  fences  on  either  side  of  the  entry  to 
lis.  Furthermore,  I  am  apprehensive  that  when  the  cut 
is  made  the  reverse  swells  will  abrade  the  banks  at  the  inner 
he  piers,  and  cause  a  serious  filling  up  of  the  channel  if  it  does 
out  a  breach  around  the  ])ier8  through  which  the  sand  will  be 
1  a  storm  and  cause  a  refilling  of  the  dredged  channel.    I  think 
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Money  statement 

SS,  amount  available $1,839.65 

ppropriatedby  actof  Augnstll,  ll?88 50,000.00 

5l,>f39.55 
S9,  amount  cx])ended  daring  fiscal  year,  exclusive  of 

08  outstanding  July  1,  I8«5« |1,S25.10 

■*9,  outstanding  liabilities 12,^)23.92 

^1>,  amount  covered  bv  existing  contracts 32,361.56 

47,010.58 

j^'J,  balance  available 4,828.97 

(estimated)  required  for  completion  of  existing  project 268,750. 00 

t  liar  can  bo  proiitabl y  expended  in  fiscal yearendmg  June 30, 1891  268, 750. 00 
(mI  in  compliance  with  rcqnirement-s  of  sections  2  of  river  and 

rattsof  iJ-OOaud  18()7.  , 


f  proposals  receioid  for  huUding  super 9ir net ure»  and  dredging  between  harbor 

piers  at  Grand  Maraie,  Mich, 

i  November  24,  1888,  at  Dulutb,  Minn.,  by  MaJ.  James  B.  Qninn,  Corps  of  Sngineen.] 


I    a,  c  » 


;i«.'  and  address  of  bidder.       I  i  oii  s  i 

i  Ittl ' 


-Mo  U 


2     tk 

EC'S  a 


I  C.  Chapman,  MinoeapoliA. 

II  

I.t><ll«tr.  Maiijuette,  Midi* 

A:Eij;ilisli,  Gieei.Bay,  'A'is. 
kii   A.    ('ooper,    M.iiiitowac, 


I 


ip  lift     OtO 


•M  BfrruT.  (JreeD  Bay,  Wis  . 
1    iSc   Mirchcll,    Marquette, 

J 

Fir/patrick,  Dulutb,  Minn  ..[ 
in»,  IJphaiu  6i,  Co.,  Dulutb,  j 

u 

M^  S.  Barker,  Dulutb,  Minn..' 


21.10 

20.00 
24.00 

19.62 
23.  UO 


$18.50 

"i7.25 

19.00 
22.00 

18.17 
19.00 


$>  4.  4«     . 


$12.00 

"i2.60 

10.00 
12.00 

10.34 
13.00 


DQ 


$11.00 


&90 

O.0O 
12.00 

8.78 
10.00 


$20,012.60 


25,000.00 

26  000.00 
31.000.00 

24,028.00 
28,200.00 


A" 

P 


CMUf. 


lOi 

22 
20 


*  Informul :  no  bid  having  been  submitted  for  the  work  as  required. 

•t  for  building  l,f)(>0  linear  feet  of  8ui)er8tmcture  awarded  to  Powell  & 
rhf>  lowest  bidders,  with  the  approval  of  the  Chief  of  £D«;ineer8.  Contract 
luary  2,  l^i^^  ;  work  to  be  completed  by  September  30,  1859. 
^t  for  dredging  between  harbor  piers  awarded  to  M.  H.  Fitzpatrick,  the 
kl<*r,  with  the  approval  of  the  Chief  of  Engineers.  Contract  dated  Decem- 
88  ;  work  to  be  completed  by  September  30,  18r^. 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels. 


Year. 

Arrivals,   i 

1 

38  ; 
81 

Tonnaf^. 

i 
Clearances.    Tonnage. 

5,825 
12.500 

36 
81 

6.025 
12  600 
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Principal  articltB  of  expturi  and  impcrU 


Articles. 


Wi».hI  

Wii    

Farm  i»r\»ihu'< 
l.u;i:K- 


ApproziniAte  Appmkii  I 


EXPORTS. 


1500 

1.000 
100 


'  ••»*•■ 


a^M 


r.  t:il 


T.:::u;,r 

I'l'U   »:i  «uui"i«  turish 
ll.sv  ,r:4  -.^r.;:!!   


IMPORTO. 


■lUilMll 


>:ftii 


i\.i.*: 


1.600 


ai« 


6,200   . 
1.000   . 
5. 000  I 
5,0C0 
500 


17.  T«) 


ST.M 


H  H  10. 

rKKLlMlNAKY  KXAMINATION  OF  BLACK  RIVER,  LAKE  SUPERIOR,  MICH- 
U;AN\  to  PEErKX  CHANNEL  TO  DEPTH  OF  SIXTEEN  FEET  AND  COS- 
STKlCTlNi;  A  BREAKWATER. 

United  States  Engineer  Office, 

Duluth,  Minn.,  October  12, 1S88. 

CiENKRAL:  In  ])ursuauco  with  iiistrnctions  coiitaiued  in  letter  from 
yonr  otlioe  datoil  Sopieniber  1*0,  18tS8,  1  have  the  hpnor  to  report  that  I 
visited  ilio  month  of  Bhiek  Kiver,  Miehipin,  and  made  a  iK»rsonalei- 
amination. 

At  the  time  ot*  onr  visit  the  river,  where  it  debouches  into  the  lake,  bad 
a  widrh  of  abtuit  1.1  tVet  and  a  depth  of  about  18  inches.  Off  the  moiiih. 
at  a  distance  of  about  loO  teet  from  the  shore,  the  water  was  from  3^  to 
4  tcct  lUn^p,  ami  it  was  fully  7(M>  f^et  from  the  shore  to  15  feet  depth. 

Above  the  nuuith  there  is  a  small  bay  about  400  feet  long  ami  \'^ 
iVot  wiilc,  with  an  averajxe  dcpih  of  about  7  or  8  feet.  At  noplace 
did  there  ivxisi  a  irreater  depth  than  1-  I'eet. 

file  l»IulVs  on  fithcr  side  of  the  rivi*r  are  of  sandstone,  and  the  bottom 
o{'  the  river,  wiicre  it  ci>uld  be  seen,  is  of  the  same  material.  Knpi^ls 
bejiin  about  tuie-fourth  mile  from  the  mouth  and  extend  to  a  point 
pvobablv  one-half  mile  from  the  mouth,  at  which  t»oint  the  water  liasa 
slu'cr  tall  of  about  .">(>  Icet.  There  are  no  visible  industries  upon  the 
river  whii'h  would  be  bcnetitcd  by  its  improvement. 

The  cost  oi'  cn'atin^r  a  harl»or  here  of  suflicient  size  to  accomuioibte 
two  or  three  vessels  at  the  same  time  wouhl  be  far  beyond  anv  honefiii 
which  pr(>spectivt»  commerce  at  this  place  would  warrant.     In  lact. 
have  so  tar  i  ecu  unable  t«»  obtain  any  information  as  to  what  interest 
would  be  beut^tited  by  tlu*  pro]»osed  improvement  of  this  river,  ami 
api  c(>usetiuentl;.  inclined  to  believe  that  there  are  none  of  iiuportanc< 

The  co>t  of  parallel  piers  in  the  lake,  and  the  died jjinj^  between  thei 
to  ^ive  1(5  feet  depth  of  water  to  the  small  l>asin  inside  wouhl  be  m 
less  than  .'?ov^7,(H>0,  and  tin*  excavation  required  within  the  basin  to  giv 
an  area  not  over  [00  bv  L*00  feet  ami  10  feet  deep,  would  easilv  biiii 
Ihisup  to  f*>00.(HM). 

For  above  reasons  I  do  not  think  lUack  River,  Michi<^au,  is  worthy 
impri»vement. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

The  Chief  df  Engineers,  U.  S.  A.  Major  of  Engineers. 
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H  H  II. 

iBLISHMENT  AND  MAINTENANCE  OF  HARBOR  LINES  IN  PORTAGE 

LAKE,  MICHIGAN. 

am  not  in  receipt  of  any  information  at  present  regarding  the  oat- 

e  of  the  application  of  the  United  States  attorney  for  western  Mich- 

for  an  inj auction  restraining  the  mill-owners  from  dumping  debris 

Portage  Lake  between  the  harbor  lines  established  by  the  Secre- 

of  War. 

any  filling  up  of  the  lake  has  taken  place  since  the  time  of  the  last 
ey  its  extent  could  only  be-  determined  by  a  resnrvey,  and  1  am 
iware  that  there  are  any  funds  available  for  this  purpose. 
t;  the  time  of  my  visit  to  this  locality  last  fall  the  mills  were  still  in 
ation,  and  while  it  is  probable  that  the  coarse  particles  of  the  refuse 
)  boated  away  and  deposited  in  unprohibited  locations,  the  muddy 
iarauce  of  the  water  indicated  that  it  held  in  suspension  much  fine 
:er  which  would  be  slowly  deposited  in  quiet  water,  and  cause  a 
iral  shoaling  in  Portage  Lake  and  the  canals  connecting  it  with 
3  Superior. 

lis  charge  was  transferred  to  me  September  4, 1888,  by  Maj.  Oharles 
I.  B.  Davis,  Corps  of  Engineers,  to  whose  report  for  1888  attention 
spectl'ully  invited. 


HH  12. 


IBLISHMENT  OF  HARBOR  LINES  AT  MARQUETTE  HARBOR,  MICHI- 
GAN. 

Marquette,  Mich.,  September  3, 1888. 

BAR  Sir  :  Have  yon  on  record  a  plat  showing  the  harbor  lines  as 
blished  last  winter  by  our  city  councilf    If  so,  are  the  lines  satis- 
)ry  as  established  i 
Yours,  truly, 

P.  B.*Spbab. 
le  Chief  op  Engineers,  U.  S.  A, 


LETTER  OF  the  CHIEF  OF  ENGINEERS  TO  MR.  P.  B.   SPEAH. 

Office  of  the  Chief  of  Engineers, 

Uniied  States  armt, 
Washington^  I>.  0.,  September  17,  1888. 

R :  Your  letter  of  the  3d  instant,  asking  if  the  plat  of  the  harbor 
as  established  by  city  council  at  Marquette  Harbor,  Michigan,  is 
factory  to  this  office,  has  been  received. 

reply  I  have  to  say  that  the  lines  proposed  by  the  city  council  are 
iiatisfactory. 

ider  the  provisions  of  the  river  and  harbor  act  of  August  11,  1888, 
s  may  be  taken  for  the  estiiblishment  of  harbor  lines  at  Marquette 
jor. 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  of  Engineers^ 
r.  F.  B.  Spear,  In  charge. 

Marquette^' Mich. 


2l»2>      KEPvtET   OF   THE   CHIEF   OF   ENOIXEER8,  U.  8.  ARMY. 
LETTER   C'F  KS.  F.  B.  SPEAB  TO  THS  CHIEF   OF  EKGHVEERS. 

Mabquette,  Mich.,  September  20, 18Si 

I^z  AE  Sir  :  I«-K  winter,  before  the  council  took  action  in  establuk-j 
is^-  L..»:'H.r  ;:ur<.  tlit-  iin>iH>$ed  line  was  submitted  to  the  Dei^artmNtrj 
I  iri^:-r^:vi.  auA  \y\is  acct-iiiei!  and  so  passed. 

M  ^v  I  :r\'iiMe  vou  for  information  that  ma v  enable  the  citr  to  or 
nrv".  -r  r-<:.i'i-:s:i  liao-s  in  ainx»rtlauce  with  your  views? 
Y.  irs  iruly. 

F.  B.  Speal 

Tl.f  CHItF  "F    E>GIXEERS,  C  S.  A. 

F.DH  :~  •!onenM:xit.  I 

Office  Chief  of  Engineers. 

U.   S.  AR3IY. 

September  27, 1SS& 
l»r<jv.rful!y  roiVrrtd  to  Maj.  J.  B.  Quinn.  Corps  of  Engiueer&for 
re:  •'::. 

Lf.::vr  ox  M  in<:auT  from  Mr.  Spear,  and  press  copy  of  reply  thereto 
iTviii  ::i:>  or^.ce  oi  Si*pifmi>er  17,  are  herewith. 
All  :':••  p.ii'tr>i  :«^  jh*  rcturnetl. 
r»y  v.o:iima:til  o:  r.ris:.  Gen.  Casey. 

Jas.  C.  Post, 

Major  of  Engxnetn 

United  States  Engineer  Office. 

Diduth.  Minn,j  yoreniber  3, 1?^SS. 

Ki<ve  :f!:'ly  roruriiod  to  the  Chief  of  Engineers,  U.  S.  Anuv.wiU 
rep"::  Lcu-v^iih. 

JA3IES  B.  QnNN, 
Major  of  Emjinefft* 


kkrokl  of  mv.tok  james  b.  quinn,  corps  of  engineebs. 

United  States  Engineer  Office. 

Ihtluth.  Minn.n  Xoveniber  3,  ISSS. 

Gknkkal:  I  have  the  honor  to  report  as  follows  npon  the  letter  of 
yiv,  r.  n.  Spi-ai,  oi  Mm*h\vXXi\  Midi. 

At  tlie  tinu»  lUe  briiikwator  was  commenced  there  was  nothing 
known  of  the  ••lii:ue  furnaee  wharf"  or  the  " saw-mill  dock.^  These 
doeks  have  gn>wn  umler  the  pn>tection  of  the  United  States  break- 
water nniil  iboy  have  absorbed  a  large  area  which  it  was  origiuallv 
believed  would  bo  pre.served  as  a  safe  anchorage  area. 

The  saw-mill  eompany  is,  apparently,  not  entirely  satistieil  with  their 
monopoly  of  a  lai\Lre  portion  of  the  protection  afforded  by  the  break- 
water for  wharfage  purposes,  but  have  so  tilled  up  the  remainder  of  the 
pn)teeted  spaee  with  ratts,  etc.,  that  the  purpose  for  which  the  break-, 
waior  was  built  is  greatly  interfered  with.  Some  idea  of  the  present 
contUtion  of  atVairs  may  be  inlenvd  from  the  letter  of  the  collector <rf 
customs  to  Maj.  C.  E.'  L.  P..  l>avis.  Corps  of  Engineers,  Major  Davis' 
indorsement  thereon,  and  a  tracing  of  the  harbor  of  Maniuette  here- 
with. 
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Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  a  communication  to 
be  major  of  Marquette,  on  February  11,  1x80,  invited  his  attention  to 
be  eucroachnient  upon  the  sheltered  jmrtion  of  the  harbor  of  Mar- 
uette,  and  advised  the  early  establishment  by  the  city  council  of  suita- 
Je  harbor  lines;  that  even  these  wharves  had  been  built  out  beyond 
'hat  should  have  been  the  established  harbor  line,  so  that  the  break- 
-ater  did  not  aUbrd  protection  to  so  large  an  anchorage  area  as  was 
itended. 

On  August  5,  1886,  Mr.  George  L.  Burtis  addressed  a  letter  to  Lieu- 
snant  Colonel  Barlow,  of  which  the  following  is  an  extract : 

•  •••••• 

I  desire  to  extend  my  lumber  dock  200  feet  farther  out  into  the  harbor,  to  meet  the" 
nperative  needs  of  the  lumber  business  of  this  place. 

1  am  sure  I  can  show  you  tliat  such  an  extension  will  not  impair  the  usefulness  of 
ie  harbor. 

If  no  line  has  been  established, am  I  free  to  go  ahead  and  extend  my  dock;  if  not,  to 
liotu  should  I  apply  for  permission  f  Other  docks  here  are  700  to  bOO  feet  farther 
iBt  than  I  am. 

The  reply  to  this  was  made  by  Capt.  C.  E.  L.  B.  Dfivis,  Corps  of 
Ingineers,  August  7,  188G,  he  having  succeeded  Lieutenant-Colonel 
•  sirlow  in  the  charge  of  this  work,  of  which  the  following  is  an  ex- 
*iict : 


The  river  and  harbor  bill  just  passed  by  Congress  contains  a  clause  prohibiting  the 
Lipairment  in  any  manner  of  tht^  usefulness  of  any  work  built  by  the  United  States 
•w  the  improvement  of  any  of  its  navigable  waters. 

There  being  no  established  dock-line,  I  can  not  advise  you  as  to  extending  your 
>ck  further  than  to  call  your  attention  to  the  above,  mentioned  law,  and  to  say  that 

>  encroachment  on  the  usefulness  of  the  harbor  will  be  permitted. 

Mr.  Burtis  replied  to  this  that  he  was  confident  that  it  could  be 
town  that  his  proposed  dock  extension  would  not  impair  the  useful- 
ess  of  the  breakwater,  but  rather  extend  the  commerce  which  itiuo- 
^cted,  and  asked  what  further  action  was  required  to  bring  this  matter 

>  a  conclusion. 

Cay)tain  Davis  made  no  rei)ly  to  this,  and  on  the  4th  of  September 
Ir.  Durtis  wrote  to  him  as  follows  : 

I  wrote  you  some  time  since  inquirinj^  to  whom  I  must  apply  for  per  mi  ssi  cm  to 
Jake  an  extension  of  my  dock  200  f^et  farther  out  from  shore.  Not  having  heard 
tom  you,  1  fear  my  letter  may  not  have  reached  you,  so  again  make  the  inquiry. 

To  this  Captain  Davis  replied  as  follows : 

Your  letter  of  4th  is  received. 

The  local  authorities  at  Marquette  ought  to  have  established  the  harbor-lines,  but 
I  believe  they  have  never  done  so. 
Your  application  should  be  made  to  them. 

On  September  4,  18SC,  the  common  council  of  Marquette  passed  an 
onlinance  establishing  a  dock  line,  which  line,  I  believe,  was  subse- 
inently  disapproved  by  the  Chief  of  Engineers. 

Pending  the  settlement  of  this  question  it  appears  that  Mr.  George  L. 
Burtis  must  have  applied  to  the  local  authorities  of  Marquette  for  per- 
uission  to  build  the  extension  to  his  dock,  for,  in  the  ordinance  of  the 
;ity  of  Marquette  of  March  3, 1888,  adopting  a  dock-line,  the  outer  face 
tf  his  dock  built  in  1887  is  on  this  line. 

I  infer,  therefore,  that  inasmuch  as  the  city  had  granted  him  permis- 
ion  to  extend  his  dock,  it  did  not  wish  to  accept  the  consequences  of  re- 


f   • 


.  X.    :  £   THE  cH:xr  or  exgixkfrs,  r.  s.  abm 


I  -•  :  J      ZL  '    >  r.'  Tc  -;•.  i~.!  :Ltnrfonf  made  an  advauce  in 

:-  V  .  .._  -.  :*..:...^   t  ri-:>^cLr^  u:oa  tbe  *;ife  aucborajre  a: 


-  ::    ^    .  :  ^:'.lr:\s.<-:7'j  *:  crL   :he  swells    which  enter  tl 
-'•■--■-'  ".-T  :rr^"ixj.:rr  rrr-ic^t- sacb  a  disturbance 

•  .  •  1  -  * . .'  I         --ir-*  !'■  _ J  J    •  z^'Av  ••;"  :Le>*: d'>cks  are  ohli;2 

.  -- - 1.  •:-.>:  :.■  --.  11.  >:  :_e  Itreof  :he  breakwater. 
-    "     ■'     :    :   .:.  --.-   -;•---  '-IS  sair  aricborajie  ar^a  oI»v 
'*    -  ■   -  -- :       —?.:*":  T    TT-i'a^itrr  for  tbe  porpKk^e  fur  wL 
*.---■-•.-  ^--  'Til  I  zV.ic, 

■  -     ■    *■       •-.-...*••  ::i  clearly  trespass  iii>on  this 

-  -  ■       -     -  T       . :   -  -:  ^(Mr.  CaM  would  l»e  sufticiei 
^     -  "  •         _    Tl...:    :  •--  I'Liitrd  States^  to  bave  tbesi 

?    .  ■     -•  '  *'       .  ■     '..  2- M:.  r.i.. '\i- ovrain  whatever  atlidavii 

^  -  • —   •     ■         .    _-     -  ■■_r  - :::.     TLe  rvn;..»val  of  this  doek  i 

*  -     ■  '.        ■-_•:.'  T*  :■   ".•.■-.>  j  'i'^i-liTiC  in  some  j^ufh  jh 

-►  '.    ■       -        -•.:;•  1  T-r  -.v\  7.  ;aLy:L^  :ra«.*;ng  Uy  ihe  lines 

■  ^.  -^  -        -  — 

-  >  ■'        ".  -'      .-.ivc  Mr.  l»-.:rxi>    i  verv  lar;:?*  i»oitiou  of  tl 
*-.:-.:.    "::::*  ..!:.  .>:  cix.l.:*:vt  l^rLvii:,  aLd  wuuld  liiuir  iL 

■--■•:  :-i.  :.\il  •  ^:d-l•:  ^bipv^-^l  from  Maniuette:  t 

T   ■  .  c  '-  >  r.  =v:  i'  .iTc  vrry  exiviis:ve  structures.  furtL 

'        .     tt     -77  :.::v  i:.i  r^^i-j-^Te  :o  It  l>u:!t  vt-rj-  suhstanti 

■  -  :  •-  i    .  -:  I  :lr  J:*  :  rvicLrs  are,  cx-»nse«Tueutlv.  ditlicQl 

1.    —    .  •  "s  *  .•.:-.  •-  ■:-:'  >-..:.">•  o:*  jre,::Icr.ir:^.  in  order  to  pnu* 

,:::•.    -  :  ■.-.     :r  ,=:  1  :..   a.yv=:aic*ia:e  aiai  laoilitatt*  the  lo 

-■    >-:  >.  .     : :   ::"iL,i:c".y.  hy  •oii.'e  of  circumstances,  are  u 

-  ,:      .:,  •  :      --."*".-    i  .:r>  •. :"  :L«r:r  arr:\.i*.<  aud  depart u res.  a 

J:     •  .      .--.'.  -.  :«.•:  ::itv  ^m!.  L-ird-v  N-  said  to  recoi 
■  .  ' .  :   C- ■■:::.:.>.:.:  ^reak'i^.iTt-r,  lur,  as  foniirrlv 
--    -  "..:•-•.>■  ,-:v     '. ■  .Till  ::i  sTfriTjy  wt-ather  to  haii 

>  .K  ,     .-.  I-.:  :..v  ".CT-  .:  :".r  brt-akwau-r. 

•      ^  ■.    •  :•.  !    ■:  :...r<c  •Ivks  was  thoroup:ly  scci 
:  --•.->,  :"..'.   I'.vt ->.:>■  :ot  prt-scrvini:  tlic  lar^rcst 

;  -;      -       -.    .-.  ..    •...^•.   •.:  ■••:  :\.v  li-v  o!'  the  breakwatt-r  v^ 

'   -■       '.   .      •.--  -'«»   ■  ■  N  w.:^.   :..  loi:-bi'4.'::^<.  ainl  rafts  ini;:]it 

^    -'  ..  1 :  .  •  .:.:crff:e  v^"::L  the  reasonaMvfr 

NK    .   .      .:  -■  •     ■  -.  k>.  ..Ld  even  a  t^inisiderablv -'it 
•      -  '•.  N>  :.  .^*.:  Iv  w-rmijisiMo.  for  I  believe 

i  •  :   , . . :  :  r:  \:  '  vo :::  t* ::  t  :  >  i:  •  »t  so  ?n  uch  the  pro^ 

^-  ..-^  ■.:>.:  >  ;:V  y;.^rlK"»r  fi-ir  ilicctMivunicnce  i»f 

■  ,       .  .  :*.  I  V. .:"..  w":  icli  ;:ie  cou.iiicrcc  which  seeks  si 

>'.   :     ..:'..  v...-.    ::    I .:.  .j  ^::ts>  of  wea:':ier  :s  insiirniticant,  an« 

:  •......:  A  .'.:  ■     ::  :.:.>•  :  iV'.o  :l:a:  ;he  latter  sliouUl  receive  ev 


.c 


■;.  ;:i  >".    ■•/.  l  .  .  >  K.o  s.i::s:ao:ory  compromise,  and  it  appea 

:.  ,■-  ^^  :1:  ::.<•  t>:..^".>:.::  .j  o:  \he  iJoek-liucs  projK^scd  and  thee 

o:" :':.-:  .  vx.iNw.rer  u:::'".  :he  ore  d^vks  as  built  are  protected,  tl 

J  ^>:>  V  :  :".  I-  j:i:ural  .r.a  \hm1  coiiKiurve  will  l>e  satisfactorily  ci» 

Vi  :\  rcsvivtKi.'.Y.  your  obedient  servant. 

James  B.  Qiin: 


The  Ciiiv.F  OF  Engineers,  U.  S.  A. 


J/(i/or  oj  Entj 


i» 


APPENDIX   HH — EEPOET   OF   MAJOR   QUINN.  2031 

I 

btteb  of  the  chief  of  engineers  to  the  secretart  op  war. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtoiij  I).  C,  November  15,  1888. 

Sib:  It  being  manifest  from  the  within  papers  that  the  establish- 
leut  of  harbor  lines  is  essential  to  the  preservation  and  protection  of 
le  harbor  at  Marquette,  Mich.,  I  have  the  honor  to  recommend  that 
leir  establishment  be  undertaken  in  accordance  with  the  provisions  of 
action  12  of  the  river  and  harbor  act  of  August  11,  1888,  and  that  the 
abject  be  referred  to  a  Board  to  consist  of  the  following  named  officers 
f  the  Corps  of  Engineers,  \iz.,  Maj.  Charles  J.  Allen,  Maj.  Charles  E. 
I.  B.  Davis,  Maj.  James  li.  Quinu,  the  Board  to  meet  at  Marquette, 
lich.y  upon  the  call  of  the  president,  at  such  time  as  the  other  duties 
f  the  members  will  permit.    ♦    ♦    • 

With  the  sanction  of  the  Secretary',  the  order  convening  the  Board 
irill  be  issued  from  this  office. 

Very  respectfully,  your  obedient  servant, 

Tnos.  Lincoln  Casey, 
Brig.  Oe7i,^  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[First  indorsement.] 

Wak  Department,  November  17,  1883. 

Approved. 

By  order  of  the  Secretary  of  War, 

John  Tweedale, 

Chief  Cleric. 


-J:TTEB  of  the  CUIEF  of  engineers  to  major  CHAS.  J.  ALLEN, 

corps  of  ENGINEERS. 

Office  of  toe  Chief  of  Engineers, 

United  States  Army, 
Washingtvnj  1).  C,  November  10,  1888. 

Major  :  It  is  desired  that  the  Board  of  Engineers,  constituted  by 
paragraph  1,  Special  Orders  No.  04,  Headquarters  Cor()s  of  Engineers, 
inrrent  series,  of  which  you  are  the  president,  give  the  subject  coni- 
aciitted  to  it  the  full  consideration  its  importance  requires,  in  order  that 
in  carrying  out  its  work  the  requirements  of  navigation  and  the  protec- 
tion of  commerce  may  be  fully  j)rovided  for. 

The  Board  is  authorized  to  call  upon  Maj.  James  B.  Quinn,  Corps  of 
Engineers,  for  any  information,  in  addition  to  that  already-  at  hand, 
^rhich  may  be  required  for  a  proper  consideration  of  the  subject. 

By  command  of  Brig.  Gen.  Casey. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Major  Chas.  J.  Allen, 

Coriys  of  Engineers^   U.  S.  A, 
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RKPOUT  OF  Tnte  BOARD  OF  £NGI>^KBBS. 

January,  12, 1889. 

General:  The  Board  of  Officers  of  tbe  Corps  of  Engineers^  consti- 
tuted by  ])ari)^raph  1,  Special  Orders  No.  G4,  Headquarters  Cor|>s  of 
Eujrineers,  Wiislnngtoi),  D.  C,  November  19,  1888,  to  es^blisli  theiiar- 
bor  lines  in  Marquette  Harbor,  Micliij^an,  in  acconlauce  with  section  12 
of  tlie  river  and  harbor  act  of  August  11, 1888,  has  the  houor  to  submit 
the  t'olh>\viii^  report: 

Th(*  JJoard  assembled  at  Marquette  on  the  27th  of  November  and,  after 
considering^  the  letter  of  instructions  of  November  19,  1888,  sod  its  in- 
ch)sures,  from  the  Oilice  of  the  Chief  of  Elngineers,  proceeded  to  an  in- 
spection of  the  harbor.  Members  of  the  Boaixl  also  called  upon  a  num- 
ber of  persons  in  Marquette  who  were  in  position  to  be  informed  as  lo 
tlie  commercial  necessities  of  the  harbor,  and,  among  them,  the  mayor 
of  the  city  and  the  collector  of  the  port. 

The  harbor  is  described  by  Col.  D.  C.  Houston,  Corps  of  Engineers 
(pajie  3;ii,  Part  II,  Annual  lieport  of  the  Chief  of  Engineers  for  1870), 
as  follows: 

Thi»  hnilior  i8  situntt'd  ii]>on  tho  Roiitb  sliore  of  Lake  Snperior  at.  a  distance  of 
nltiiut  ir>0  luiles  to  tlie  wi'stwiird  of  the  can.il  at  tlie  ^^ault  Ste.  Marie,  and  about  llv 
inih'8  to  tlii^  westward  of  Whitelisli  Point,  which  is  the  eastern  extreuiiiy  of  Lake 
Superior  |>n>i)er.  The  iiatiiriil  harbor,  which  is  situated  between  the  south  euii  of 
(«iaiid  Islnixl  and  the  main  Hhore  of  the  State  of  Michigan,  la  the  only  other  place 
between  Whiti'lish  Point  and  Alarqnette  which  att'ords  shelter  to  vessel 8. 

Previous  to  the  eonstrnction  of  the  breakwater  at  this  point  by  the  L'niteil  StatH 
Government,  preat  inconvenience,  not  nnfrequently  attended  with  dan^jer,  was  vxpe- 
rieneed  by  vessels  in  the  Pay  of  Marquette,  as  it  afforded  no  protection  against 
storms  from  the  points  included  between  northeast  by  north  and  eaHt  by  south,  and 
during  tin'  prevalence  of  heavy  weather  fnuu  these  (|uarters  it  waa  iin practicable 
for  vessels  to  mo(»r  at  the  docks,  and  ihey  were  necessarily  obliged  to  beat  al>oatin 
the  open  lake  until  tli«  subsidence  of  a  storm  or  ruu  under  the  lee  of  Grand  l^aland, 
wliirh  is  '.\0  mill  s  distant. 

l)Mrin«x  tlM'  yiJir  lN;r>  the  proiluct  of  the  iron  mines  in  the  vicinity  r^i  Marqnett** 
was  about  pMi.iMHi  tonsofon\  wliicli  was  chieliy  depemlent  upon  this  iuipcrfi'ii  bur- 
hnr  for  sliipMimt,  and  the  <|nestion  of  secMirity  t«»  vessels  hecauie  one  of  the  groatvst 
niMiiient  lo  this  lar;;e  and  rapidly  •;rowing  interest. 

The  bn»ak\vater  was  be^un  in  18(17  ami  com]»leted  to  a  lenjjth  of 
2,010  tVet  in  1875.  Tlie  resulting  harbor  area,  bounded  by  a  line  con- 
ncctinjr  the  heads  of  the  docks,  by  the  breakwater,  and  by  a  perpendic- 
ular from  tlie  latter,  at  its  outer  end,  to  the  dock  line,  was  about  (>4 
acrn^s.  Furtiier  extension  of  the  structure  was  reconunended  as  early 
as  1875,  a  reconiinendation  concurred  in  by  the  otlicers  in  charge  of  the 
iniprovein^nt  since  tliatdate. 

The  benehcial  etVect  of  the  breakwater  bepfan  to  be  felt  perceptibly  a& 
early  as  November,  1»SC8,  when  but  010  linear  feet  of  the  structui'e  were 
comi)leted.  Duriiifr  h  severe  storm  which  occurred  during  tliat  month 
a  number  of  vessels  took  advantaj^e  of  the  i)artial  shelter  a tl'orded  by 
the  breakwater  and  rode  out  the  storm  in  safety. 

The  increasing  commerce  of  ]\Iarqnette  and,  especially,  the  lar^ 
shipments  <»f  ore,  rcfpiiring  correspoiidin<»  increase  of  dock  room  and 
facilities,  the  docks  of  wharves  have,  since  the  commencement  of  work 
upon  the  breakwater,  continually  encroached  upon  the  harbor  area. 
Tiiis  encroachment  early  received  the  attention  of  the  otlicers  in  charfre 
of  the  harbor  improvement.  Opposite  page  33t)  of  Part  II,  Report  of  the 
Chief  of  Engineers  for  1870,  there  is  a  maj)  of  the  harbor  with  a  Hue 
upon  it  marked '*  limit  of  dock  extension.''  Th  i  s  li  m  it  was  I'econi  mended 
by  Assistant  Engineer  VV.  H.  Uearding,  inare[)ort  made  by  him  toC«il. 
1).  O.  ilouston,  dated  January  31,  1875,  in  obedience  to  instructious 
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Finom  that  officer.  The  limits  seem  to  have  met  the  approval  of  Oolonel 
Houston  and  his  successors  in  charge  of  the  harbor.  The  lines  were 
well  chosen  to  maintain  a  large  harbor  area  (about  64  acres)  as  before 
said,  and  to  admit  of  extension  of  some  of  the  exisiting  docks  in  front 
:>f  the  west,  or  main,  city  front  of  the  harbor,  and  of  the  bnilding  of 
oew  docks  as  required. 

From  1876  to  1888  there  was  considerable  extension  of  wharves  into 
the  harbor  and,  in  addition,  several  new  ones  were  built.    The  attention 
of  the  mayor  of  Marquette  was  called  to  the  projected  extension  of  ore- 
docks,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  February, 
1H86,  and  the  common  council  of  Marquette,  on  September  4  of  that 
year,  adopted  an  ordinance  fixing  and  defining  the  harbor  limits,  these 
beiug  evidently  so  chosen  as  to  provide  for  future  ore-dock  and  lumber- 
wharf  extensions.    The  advance  of  dock  lines,  as  proposed  by  this  ordi- 
nance, would  have  reduced  the  harbor  area  to  about  16  acres,  and  the 
breakwater  protection  by  one-half.    These  limits  did  not  meet  the  ap- 
proval of  the  Engineer  Department,  and  it  does  not  appear  that  the 
council  further  urged  them. 

The  encroachments  have  also  been  the  subject  of  complaint  by  the 
collector  of  the  port  of  Marquette  and  by  various  vessel  masters  and 
owners,  and  complaint  by  the  same  parties  has  also  been  made  of  the 
practice  of  persons  engaged  in  the  lumber  business  at  the  north  end  of 
the  harbor  of  mooring  rafts  and  booms  of  logs  to  the  breakwater,  thereby 
prventing  vessels  in  the  harbor  from  approaching  the  breakwater  for  pro- 
tection. One  lumber  dealer  built  a  wharf  in  the  winter  of  1883-'84,  547 
feet  long,  parallel  to  the  breakwater,  with  an  L.  ^t  right  angles  and  ex- 
tending to  within  60  feet  of  the  cribs,  inclosing  an  area  of  about  6  acres 
adjacent  to  the  shore  end  of  the  breakwater.  In  1887  the  same  per- 
son built  another  dock  41 2  feet  by  100  feet,  and  located  65  feet  in  £n>nt 
of  the  former  dock,  thus  encroaching  165  feet  further  upon  harbor  space 
that  could  be  used  for  anchorage  by  light  draught  vessels. 

Notwithstanding  the  present  length  of  the  breakwater,  vessels  can 
not  lie  at  the  ore-docks  during  the  prevalence  of  seas  from  the  north- 
east and  around  to  a  point  a  little  to  the  north  of  east.  At  such  times 
they  seek  anchorage  under  the  protection  of  the  breakwater.  The 
portion  of  the  harbor  that  then  affords  safe  anchorage-ground  is  said  by 
•ome  of  the  lake  navigators  to  lie  between  the  breakwater  and  a  line 
drawn  from  its  outer  end  to  the  middle  of  the  Grace  Furnace  Wharf,  an 
area  of  about  20  acres,  and  of  this  space  fully  one-third  is,  as  stated  by 
tbe  same  navigators,  rendered  absolutely  useless  for  vessels  on  account 
of  its  occupation  by  rafts  and  booms  of  logs. 

Finally,  on  March  3, 1888,  the  common  council  of  Marquette  passed 
an  ordinance  establishing  a  dock-line  which  included  the  extensions  of 
the  ore,  lumber,  and  other  wharves  to  that  date,  and  which  would  re- 
dace  the  available  harbor  area  to  about  46  acres,  viz,  an  area  1,430  feet 
in  width  at  the  north  end  of  the  harbor,  1,870  feet  in  width  at  the  en- 
trance, and  1,210  feet  long,  measured  parallel  to  the  breakwater.  The 
Bne  is  shown  on  Tracing  No.  2,  herewith,  by  the  letters  G,  D,  E,  F. 

This  dock-line  was  not  approved  by  the  Department,  which  contem- 
plated the  establishing  of  harbor  lines  for  Marquette  nuder.the  pro- 
visions of  section  12  of  the  river  and  harbor  act  of  Congress  of  August 
11, 1888. 

A  meeting  of  citizens  of  Marquette  was  held  at  the  mayor's  office  on 
^e  evening  of  November  27, 1888,  at  which  were  present  representatives 
of  the  railroad,  ore,  and  lumber  interests,  to  consider  the  subject  of 
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is  from  the  northeast^  is  within  a  line  from  the  end  of  the  break- 
crater  to  aboat  the  point  D  (Tracing  No.  2). 

The  managing  owner  of  Wilson's  Transit  Line  writes  that  they  now 
^et  along  with  the  harbor  as  it  is,  but  that  it  wonld  be  well  to  restrict 
*^  anything  that  encroaches  or  takes  up  much  of  the  harbor."  Taking 
everything  into  consideration,  he  favored  the  adoption  of  a  line  (marked 
on  tracing  2  in  yellow)  to  afford  along  the  line  of  the  Grace  Furnace 
Wharf,  at  north  end  of  the  harbor,  a  width  of  1,736  feet,  and  the  same 
width  at  the  entrance. 

Captain  McDongalI,of  Dulnth,  a  practical  navigator  of  Lake  Superior, 
was  of  opinion  that  the  line  just  described  would  meet  the  needs  of 
navigation,  but  suggested  that  the  north  line  of  harbor  pass  through 
the  front  of  the  outer  lumber  wharf  (built  in  1887).  This  north  line  is 
the  line  authorized  by  the  common  council  of  Marquette,  March  3, 1888, 
1>at  prolonged  300  feet  westwardly. 

Cajitain  Mclntyre,  of  Chicago,  superintendent  of  the  Lake  Michigan 
and  Lake  Superior  Transportation  Company,  in  eHect  coincided  in 
opinion  with  Captain  McDougall. 

VTere  the  lake-bed  at  the  north  end  of  the  harbor  composed  of  dredg- 

able  material,  a  large  anchorage  area  could  be  restorecl  by  the  removal 

of  a  portion  of  the  wharves  at  that  end  and  dredging  to  the  depth  *re- 

qaired.    On  page  333,  Part  2,  of  the  Anuual  Report  of  the  Chief  of  En-. 

Queers  for  187G,  it  is  stated  that  tests  were  made  in  March,  1869,  of  the 

character  of  the  material  forming  the  lake-bed  upon  the  line  of  prolon- 

§^ation  of  the  breakwater,  by  borings.    An  overlying  stratum  of  sand  of 

from  2  to  4  feet  in  thickness  was  found  upon  a  stratum  of  hardpan 

aboQt  tiO  inches  in  thickness.    Below  this  the  material  was  sand  as  far 

as  could  l>e  reached  with  the  apparatus  employed.    The  breakwater 

had,  at  this  date,  attained  a  length  of  about  760  feet. 

On  page  332  of  the  same  rei)ort  it  is  stated  that  the  character  of  the 
lake-bed  near  the  shore  is  rock,  covere<l  with  a  thick  stratum  of  sand. 

The  Lake-Survey  <;hart  of  Marquette  Harbor,  1839,  shows  a  sandy 
bottom  for  the  area  at  and  about  the  fronts  of  the  Grace  Furnace  and 
lumber  wharves,  and  also  a  small  patch  of  rock.  These  wharves  are  to 
the  west  of  the  breakwater. 

Some  of  t lie  lumber  wharves  are  built  on  piles  which  must  have  been 
driven  to  a  depth  of  5  oi  0  feet,  if  not  more,  into  the  bed,  but  whether 
through  clay  or  sand  tlie  Board  is  not  informed. 

To  dredge  to  a  deplli  of  18  to  liO  lei  t  up  to  the  line  of  the  Grace  Fur- 
nace Wharf  and  along  that  line  to  the  breakwater  (in  which  case  the 
lumber  wharf  built  in  1887  would  have  to  be  removed)  over  an  area  on 
which  the  depth  of  water  now  aveiajres  13  feet  would  require  the  exca- 
vation and  removal  of  about  G5,00(;  cubic  yanls  of  material.  If  the  ma- 
terial were  of  sand  or  mud,  the  rem(»val  would  not,  probably,  cost  more 
than  $10,000.  If  clay  or  hardpan  underlie  the  sand  within  the  depth 
of  dredging,  the  cost  might  amount  to  $25,000  to  $30,000,  and  even 
more.  It  is  believe<l  that  the  lo.'-s  ot  the  area  at  the  north  end  of  the 
harbor  consequent  upon  the  building  o!  the  lumber  wharf  in  1887,  and 
accepting  the  front  line  of  that  wharf,  jMolonged  for  the  north  harbor 
limit,  would  be  compensated  by  a  breakwater  extension  of  150  feet  at  a 
probable  cost  of  $25,000. 

The  shipment  of  ore  at  Marquette  has  been  and  is  its  greatest  indus- 
try, the  annual  shipments  having,  s  early  as  1805,  amounted  to  nearly 
400,000  tons.  During  the  year  ending  June  30, 1874,  there  were  shipped 
678,879  tons. 
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Statistics  of  the  port,  kindly  fbrnished  by  the  colleotor  of  costons  ift 
llarqaette,  show  the  following : 

ArrifMila  and  i§parUurm  ofrmmhfar  1887. 


Steam-Temels. 
Sail-TMselji... 


ToUl 


Iron  ore  exporte4l,  value 

Lumber,  timber,  Utb,  Mid  shinglea,  Tahie ^ _ 

▲ggresate  value  of  principal  articles  of  export  and  impost 7, 


ArrivaU  and  d^parUiirm  i^tmniU  fur  1886. 


Steam-Teoseli. 
Sail-TeflMls... 


Total 


871 


n 


Iron  ore  exported,  tons M^M 

Lumber  exported,  feet^  board  measure ]4IU,«I 

Number  of  l*th  and  t)hini;lea  imported TWiMI 

Number  of  brick  imported l,ai^M 

Number  ofbatTels  of  mercbandiee  imported tt^W 

Total  of  other  articles  exported  and  imported,  tons —........  Xn»HI 


At  the  meeting  of  citizens  of  Marquette,  November  27,  it  was  stated 
that  the  total  yield  of  the  mines  in  the  district  back  of  Marquette  was 
not  less,  for  the  past  year,  than  1,500,000  tons,  nearly  one-half  of  which 
had  to  be  moved  by  rail  to  a  distant  point  for  shipment  by  water,  on  ac- 
count of  lack  of  dock  privileges  at  Marquette. 

It  was  re])orted  on  page  334,  Part  !^,  Annual  Beport  of  the  Chief  of 
Engineers  for  1876,  that  it  was  no  unusual  occurrence  in  the  season  of 
navigation  to  see  fifty  vessels  riding  at  anchor  behind  the  breakwater 
or  attached  to  the  ore-docks  and  merchants'  piers  in  this  harbor  at  one 
and  the  same  time. 

Such  and  even  a  greater  number  of  vessels  may,  at  any  time  in  the 
future,  occupy  the  harbor  and  its  slips  at  the  same  time,  and  rafts  <^ 
logs  to  be  converted  into  lumber  must  also  traverse  the  harbor.  Space, 
then,  for  the  free  movement  of  vessels,  as  well  as  for  anchorage,  moat 
be  considered  in  fixing  the  dock  limits. 

The  Board,  after  fully  considering  the  facts  presented  and  the  pitM- 
pective  commerce  of  Marquette,  and  bearing  in  mind  the  evident  intent 
of  Congress  in  making  appropriations  for  Marquette  Harbor,  that  the 
improvement  should  be  primarily  for  the  benefit  of  the  general  puhlic 
by  securing  safety  and  convenience  of  lake  navigation^  is  of  opinion 
that  good  harbor  room  and  sufficient  width  of  entrance  will  be  secured 
by  the  adoption  of  the  line  A,  B,  O,  D,  E,  F,  G  (see  tracing  No.  1  here- 
with), affording  a  harbor  area  of  48  acres. 

The  slip,  ABC,  will  separate  the  wharves  from  the  breakwater;  the 
loss  of  the  space  between  the  line  G  D  and  the  firont  of  the  Grace  For- 
nace  Wharf,  prolonged,  can  be  compensated  by  an  extension  of  the 
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ater  at  a  cost,  probably,  not  more  than  that  of  dredging  np  to 
of  the  Faruace  and  adjoining  lumber  wharf;  a  uniform  width 
or  of  1,736  feet  will  be  proviaed :  and,  the  line  generally  along 
t  of  the  harbor,  as  proposed,  will  not  conflict  with  brecutwater 
du ;  the  more  southerly  of  the  ore-docks  will  be  given  space  fbr 
yn  beyond  the  line  authorized  by  the  common  council  of  Mar- 
March  3,  1888 ;  and  no  hardship  will  inure  to  the  lumber  inter- 
the  adoption  of  the  line  proposed  by  the  Board.  Further,  as 
iikwater  is  extended,  the  anchorage  area  will  be  increased. 
s  been  suggested  that  the  inconvenience  experienced  by  vessels 
ing  at  the  ore-docks  during  heavy  weather  would  be  consider- 
(luced  were  the  spaces  between  the  piles  supporting  the  most 
]y  docks  filled  in  with  rock  or  other  heavy  material  to  stop 
vhich,  after  passing  around  the  end  of  the  breakwater,  pasSy 
broken  up,  between  the  rows  of  piles. 

tnprovement  of  the  harbor  in  the  interest  of  navigation  should 
Dullified  by  the  occupati<m  of  any  part  of  the  harbor  area  by 
booms  of  logs,  or  by  any  accumulation  of  logs.  Tows  of  logs 
idoubtedly  traverse  the  harbor  more  or  less,  but  they  should  do 
ly  and  be  immediately  thereafter  run  into  shoal  water,  where 
11  uot  be  in  the  way  of  any  vessels.  They  should  be  kept  en- 
.way  from  the  breakwater  throughout  it«  length.  Begarding 
[)tion  for  the  dock  limit  at  the  north  end  of  tne  harbor  of  the 
>,  passing  through  the  front  of  the  outer  lumber  wharf,  it  may 
that  if  the  material  of  the  lake-bed  at  that  end  of  the  harbor 
gable,  private  parties  may  be  encouraged  to  provide  slips  at 
igles  to  that  line.  Such  slips  would  add  to  the  length  of  dock 
tid  vessels  could  lie  in  them  with  far  greater  safety  than  they 
k  anchor  in  the  main  harbor. 

lENDATION  FOB  ESTABLISHING  HARBOR  LINES  AT  MARQUETTE, 

MICHIGAN. 

larbor  lines  to  be  the  inner  line  (west  side)  of  the  Fnited  States 
inent  breakwater,  and  a  dock  line  as  marked  by  the  letters  A, 
,  E,  F,  G,  on  tracing  No.  1,  herewith,  the  dock  line  (A,  B,  G,  D, 
)  being  farther  described,  and  located  as  follows : 
ining  at  a  point  on  the  west  face  of  the  United  States  Govern- 
eakwater,  260  feet  from  the  shore  end  thereof;  thence  due  west 
thence  in  a  southerly  direction,  parallel  to  the  east  face  of  the 
States  Government  breakwater,  535  feet;  thence  west,  1^  de- 
orth,  1,607  feet ;  thence  due  south  2,293  feet ;  thence  south  19 
west,  1,660  feet ;  thence  south  12|  degrees  east,  to  the  east  and 
ibdivision  quarter  line  produced,  of  section  26,  township  48 
ange  25  west, 
jctfnlly  submitted. 

Ghas.  J.  Allen, 

Major  of  ^Engineers. 
Ghas.  B.  L.  B.  Davis, 

Major  of  Engineers. 
James  B.  Quinn, 

Major  of  Engineers. 

)hief  of  Engineers,  U.  S.  A. 
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letter  of  the  chief  of  engineers  to  major  jamss  b.  quiib) 

corps  of  engineers. 

Office  of  the  Chief  of  Enginsers, 

United  Statrs  Army, 
Washington,  D.  0.,  February  4, 1889. 

Major:  The  report  of  Janaary  12, 1889,  from  the  Boanl  of  Engi- 
neer Officers  constituted  by  paragraph  1,  Special  Orders,  No.  G4,  Head- 
quarters Corps  of  ED|;:iiieers,  Xovember  19,  1888,  to  establish  the  bar- 
bor  lines  in  Marquette  Uarbor,  Michi^n,  was  submitted  to  the  iSec^^ 
tary  of  War  with  the  following  indorsement — 

fFiret  indorsement.] 

Office  Chibf  of  Enoixkers, 

U.  8.  Arxt, 
Januarif  25,  1889. 

Respectfully  aubmitled  to  the  Secretary  of  War. 

It  appearing  tbut  the  c-onchisioiis  of  the  Board  of  Engiueers  Officere  in  the  within 
report  will  be^t  meet  tbe  ennveuience  aucl  safety  of  vessels  trading  to  the  port,  iii* 
n^coninieiub^l  that  the  line  herein  described  for  adoption  and  also  representetl  on  tbe 
accompany  iii«;  map  marked  N<».  1,  and  sif^ned  by  the  members  of  the  Boanl,  liewtib- 
lisbed,  under  authority  of  section  12  of  the  river  and  harbor  act  of  August  11,  ltS?,ai 
the  harbor  lines  of  Marquette  Harbor,  Michigau,  beyond  which  no  piers  or  wharvtf 
shall  be  built  or  deposits  made. 

Tnos.  Lincoln  Ca&ey, 
Brig,  Oen.,  Chief  of  Engintm, 

and  returned  with  the  following  indorsement: 

fSecond  indorAemont.  1 

War  Department,  January  30, 1889. 

Approved. 

Wm.  C  Endicott, 

Secretary  of  Ifar. 

The  recommendations  of  the  Board  are  as  follows  : 

RKCOMMENDATK>X  FOR   KSTAnUSIlING  HARBOR  LINES  AT  MARQUETTE  liARBOR,  MICB- 

IGAX. 

The  harbor  lines  to  be  the  inner  line  (west  side)  of  the  United  States  GoverDmeni 
breakwater,  and  a  dock  line,  as  marked  by  the  letters  A,  B,  O,  D,  E,  F,  G  on  tracing 
No.  1,  herewith,  the  dock  lino  (A,  B,  C,  D,  E,  F,  G)  being  farther  described  aw 
located  as  follows: 


2r>o 

re  .  , 

feet ;  thence  w«-8t,  1^  de^'rees  north,  1,6(57  feet ;  thence  duo  south  2  293  feet;  thence 
south,  19  deprecH  west,  1,G<)0  feet  ;  thence  south,  12f  degrees  east,   to  the  east  and 
west  subdivision  (piarter  line  produced,  of  section  26,  township  4rt  north,  ruDge  :5 
west. 
Respectfully  submitted. 

ClIAS.  J.  Allex, 
Major  of  Enginrern^    U,  S.  J. 

CiiAS.  E.  L.  B.  Davis, 
Major  of  Engineers^  T.  S.  A. 
James.  B.  Quixx, 
Major  of  EngiMeerSf  l'.  S.  A' 

All  of  which,  together  with  a  traced  copy  of  map  No.  1,  above  referred 
to,  is  transmitted  for  yonr  information  and  guidance. 

The«e  lines  should,  if  possible,  be  so  marked  as  to  be  readily  identi- 
fied  by  those  interested,  in  onler  to  prevent  any  encroachment  thereon 
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through  igDorauce  or  design.    Yoa  will  please,  therefore,  submit  a  plan 
for  so  doing. 

By  the  above  action  of  the  Secretary  of  War  the  appropriation  of 
$25,000  for  this  harbor  in  the  river  and  harbor  act  of  August  11,  1888, 
becomes  available. 

By  command  of  Brig.  Gen.  Casey : 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Maj.  James  B.  Quinn, 

Corps  of  Engin^eers^  U.  8.  A. 


lbtteb  of  major  jambs  b.  qotnn,  corps  of  engineers,  to  the 

chief  of  engineers. 

United  States  Engineer  Office, 

Duluth,  Minn.y  February  12,  1889. 

General:  In  pursuance  with  instructions  contained  in  your  letter 
of  4th  instant,  I  have  the  houor  to  submit  the  following  project  for 
marking  the  harbor  lines  of  Marquette  Harbor,  Michigan : 

project. 

First.  That  the  Hues  be  marked  by  monuments  upon  the  shore  placed 
in  range  and  located  in  position  by  triangulation  from  stations  estab- 
lished in  secure  positions  upon  the  shores  of  the  harbor,  each  monu- 
ment to  be  witnessed  by  two  or  more  stakes.  These  monuments  and 
witness  stakes  to  be  of  1^-inch  gaspipe,  4  feet  long,  with  welded  iron 
points  and  caps,  and  to  be  driven  so  that  cap  shall  be  at  least  18  inches 
below  surface  of  ground.  Each  monument  to  contain  within  it  a  strip 
of  tin  with  description  8tampe<l  upon  it.  Marks  upon  existing  struct- 
ures in  range  to  be  made  with  brass  tacks  and  paint. 

Second.  Notices  to  be  painted  npon  boards  and  nailed  up  on  the 
United  States  breakwater  at  the  i)oint  where  the  line  O  D  intersects 
it,  and  also  upon  the  extremity  of  the  Marquette,  Uoughtou  and  Onto- 
nagon Railroad  Ore  Wharf,  stating  that  no  new  dock  constructions  or 
obstructions  of  any  kind  will  be  permitted  south  of  or  east  of  line  (giv- 
ing description  of  line  in  each  case). 

Third.  That  the  honorable  mayor  and  council  of  the  city  of  Marquette 
be  notifle<l  of  the  establishment  of  the  line,  and  be  asked  to  co-operate 
by  such  ordinance  and  regulations  as  may  be  necessary  to  preserve  the 
harbor  lines,  if  this  has  not  already  been  done. 

The  tracing,  showing  dock  line  and  positions  of  the  triangulation  sta- 
tions marked  by  yellow  dots,  and  the  range  monuments  marked  with 
red  dots,  is  inclosed  herewith. 

Fourth.  The  estimated  cost  of  making  the  necessary  triangulations, 
placing  monuments,  and  posting  notices,  including  nil  necessary  mate- 
rials, will  not  exceed  $175. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major  of  Engineers. 

The  Chibp  of  Engineers,  U.  S.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  U.  S.  A.,  Division  En- 
gineer, Korthwest  Division.) 


I  . 
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(Jkited  States  Bngihbsb  Qffigb, 

JMrott,  JUnfory  15, 18« 

Uesiiectfiilly  forwarded  to  the  office  of  the  Ohief  of  Bngineen, 
proved  and  recommeDded. 

O.  M.  PoSy 
CMtmd  of  JBmgimeeny 
DivUbm  Bngimeer^  Narikwest  Divitun 


iSoooiid 

Offiob  Ohibf  of  Enohvebss, 

XT.  S.  Ab 

February  20j  188( 

Bespectftilly  returned  approved. 

•  •  •  •  •  •  • 

By  command  of  Brig.  Oen.  Oasey : 

Jael  C.  Post, 
of  Bngineen 
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APPENDIX  I  I. 


MPROVEMENT  OF  HABBORS  ON  THE  WEST  SHORE  OF  LAKE  MICHIGAN^ 
NORTH  OF  WAUKEQAN,  ILLINOIS-IMPROVEMENT  OF  FOX  AND  WIS- 
CONSIN  RIVERS. 


lEPORT  OF  MAJOR  CHARLES  E,  L.  B.  DAVIS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JV^E  30,  18» 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS.  ' 


IMPROVEMENTS. 


1.  Manistic^ae  Harbor,  Miohigan. 
'"   Cedar  River  Harbor,  Michigan. 

Menomonee  Harbor,  Michigan    and 

Wisconsin. 
Oconto  Harbor,  Wisconsin. 
PenHankee  Harbor,  Wisconsin. 
Green  Bay  Harbor,  Wisconsin. 
Harbor  of  Refnge  at  entrance  of  Stur- 
geon Bay  Canal,  Wisconsin. 

8.  Ahnapee  Harbor,  Wisconsin. 

9.  Kewannee  Harbor,  Wisconsin. 
0.  Two  Rivers  Harbor,  Wisconsin. 


2. 
3. 

4. 
5. 
G. 
7. 


11.  Manitowoc  Harbor,  Wisconsin. 

12.  Sheboygan  Harbor,  Wisconsin. 

13.  Port  Washington  Harbor,  Wisoonsin. 

14.  Harbor  of  Refnge  at  Milwankee  Bay^ 

Wisconsin. 

15.  Milwankee  Harbor,  Wisconsin. 

16.  Racine  Harbor,  Wisconsin. 

17.  Kenosha  Harbor,  Wisconsin. 

18.  Wankeean  Harbor,  Ulinois. 

19.  Fox  and  Wisconsin  rivers,  Wisoonsin* 

20.  Operating  and  care  of  looks  and  dam* 

on  the  Fox  River,  Wisoonsin. 


EXAMINATIONS. 


W,  Centreville  Creek,  Manitowoc  Coun- 
ty, Wisconsin. 

{2.  Kenosha  Harbor,  Wisconsin,  for  ref- 
uge. 


23.  Oconto  Harbor,  Wisconsin,  channel 

16  feet  deep  and  75  feet  wide  from 

Siers  to  first  contonr  in  river  at 
^ies  Slough. 

24.  Racine  Harbor,  Wisconsin,  enlarging 

and  deepening  channel. 


United  States  Engineer  Offioe, 

Milwaukee,  Wi«.,  July  10, 1889. 

Sir  :  I  have  the  hoDor  to  transmit  herewith  anonal  reports  for  the 
(Torks  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
mding  Jane  30, 1889. 

Very  respectfolly,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Major  ofEngineeti. 

The  Ghibf  of  Bnginebrs,  XT.  S.  A. 
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III. 

:3t?X:'."ZXZ>T  OF  MASISTIQUE  harbor,  MICHIGAN. 


■*•».,..-. — r    -rt::">r  A  zivribSe  channel  from  Lake  Michigan  into  the 
iit.i:"  1    :"  'Lr-  Mjis^iiyie  Livcr,  where  the  harbor  of  Manistiqne  is  sit- 


1 1 


i  ■  »?• -. — 7--  :-::-.:j1  ttoj^c:.  adopted  in  1380.  provided  fortueex 
^-.i.  i:.v  "1  ;:  ^  ••:"-•.■  «*»  •.cioic  yan^*  of  materisil  to  complute  a  chanwl 
!"•'  -r"  -s^..:-  lI".  I-  irr:  ■i^-r-  t*:«"c^n  th*r  piers  coostracted  by  locil 
ri'rZ'  :  -*-  k:  Mr-  i.-yiib.  •>!  ihr  Mjkc:sti«iae  Hirer. . 

7""  -".I-  r  -Iv — y  ■  viji:r.;»::ion  work  was  done  by  the  United  Statci 
G-  •-■:■.  -.-z'. 

r'fp'i  '  -••  -  — Or",:"rA"T  -Irre  wa:?  bar  a  depth  of  7  feet,  vbich 
T»  .:•  r-i-r'l  "  1  '  I'.te:  *:*r:.r^  .tuy  a:«j»ronriation  had  been  made  by 
:!:.-  »'•  ■    -ri  ---:.     Zzr  rrv>-r:.:  -Ir^rh  i>  unknown. 

■  -  ^  ■  •      I .   ■■ .  ■•   I  •  -)^  "'ji  ••:  ■  7-f.:^-. — None. 

;-.  - 1.  ■  ■■;  i  • .  ■"  nft ;."  •  '#•. —  vt:  apjtropriation  of  $5,000  wa;9  made 

f-  :_  -  _.   r  .  7   .   >N'.  j:.  •  -  Lr  ..f  ^M.m.i  in  ISSl. 

r    .     •_. V         r    :::  Ivr  ".LrSr  iippn^priations  was  the  removal  of 

ll.'^s  .    .-    -  "  .r-r  -il  :::  1?> »•  snder  a  contract  witbtheChi- 


•-:.  .^'^  .  ;  •^".rvrv  .'f  ".Li.-  I.arlv^r  showeii  that  the  direction  o( 
:".  :  -  .■-  :   --  "Ir  :  .i:i:r.il  cb.iuufl.    At  this  time  a  storm  had 

^  .....  .-    .:..-,^-    :  :"^r':^r>:  ill- r.  ami  thf  company  which  had 

'■.*"..-:  .  V 1 -•  >    -vr- ".t-;  :hf  c«.»u:ract  fortlrt'djring"  had  detef- 

:•:.-.  -'.  ". "..  ^  *  ••:".  -  «. :"  t..r  :»'rr.     M;ij.  U.  M.  Kobert,  Cot\^d 

E'sz  •--.:>.  •"'  ---:  >"  ."t>  Ar-^  y.  "In- «  ^^vr  then  in  charge,  notified  the 
5.':-.  :  ■  •-•  ^  :  '  :"  r  k^  :. '  .i:  v  -h.ir  ihe  |«icr  lim-s  wouhl  have  tobe 
:-:•.:■■.  '-■-•'-:  :  :■    :  -  "..t-  -.i.mrLi'.  rluiuiicl.     The  company declln- 

:•  ^  '     .:  ^•..        •   ^  :-     *  -'.  :..    :  •. -^rriitr.  vrhicb  liad  been  extended 
!>•  ■  r    •  *:\  *  ^^«  .  '    •■  ::  '.,  I^^^l.  ^':i^  sii>iH;*niKML     There  Iiave  been 
I.  -.  <    :'.'..<   „.■:'•:■  '»-.::».i-,  ,\vA  no  money  i^i  a.skeil  for  its  iin- 

ir   .V    '1.:. 

V,.  .-    ^     ::     .  -    :  I,..  -.:  .:■  i:--  -rrrs.  >>.  vjj.?  IVU   f6.000.* 

A;  -     ■       ^ ^ tNOOO.* 

^^      .   '    '  '*^"*  ■    •   .vi".>   '-■ ^l,  lOL  *9 

J    -:  >-.».    .       .  ..-..::>... 3,ii'i,:9 


V  .■       '  :"  *.'.  jr     7.  M  i    -■   v:\  M     ... :         ■. ^"    n  ';.*;ru':.  S:i:»er:or.   Mich.:  uearert 

m  **:  r-.7 1 :■.  3 .  -\ r t ir^: *.  IV  part urrii 

So.  T'l*.  .Vn.  TtlU. 

Ar^uu  i?5     irv  T'S-TT       a:i5       lO-i.TO^ff 

S*:l...'.".\""- /"-..'--."   '-^ "*       li»4.«  ■     U6         li»4.« 

T^:^l 381     11J.7WL7T      381.    113.T02." 
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Principal  articles  of  export  and  import 
EXPORTS. 


Jjttb nnmber.. 

Lumber feet,  B.M.. 

Total  approximate  nlae,  $810,000. 


Apples barrels. 

Brick number . 

Beer  and  liqnorA barrels. 

Cool tons. 

Com bushels. 

Jlonr barrels. 

, tons. 


12,586,807  I  Poets,  fence 
64,237,085  |  Shingles.... 


.number..        5,219 
....do....  9,800,000 


Total  approximate  value,  $385,000. 


IMPORTS. 


1,400 
100,000 

400 
1,000 
2,000 
3,000 

6UU 


Iron  and  steel pounds. 

Lire  stock number. 

Merobandise,  general tons . 

Oats bushels. 

Oil barrels. 

Salt do... 


I  I  2. 


60,000 
600 
800 

22,000 
^650 
800 


IMPROVEMENT  OF  CEDAR  RIVER  HARBOR,  MICHIGAN. 

Object — To  secure  a  navigable  cliaiiuel  from  Green  Bay  into  Cedar 
Biver,  where  the  harbor  of  Cedar  River  is  located. 

Project, — The  original  project  adopted  in  1883  provided  for  the  con- 
Btraction  of  two  parallel  piers  200  feet  apart,  extending  from  the  mouth 
of  Cedar  River  to  the  16-foot  contour  in  Green  Bay,  and  dredging  a 
channel  between  them  14  feet  deep ;  also  removing  an  outer  shoal  by 
digging  to  a  depth  of  15  feet. 

A  modification  of  this  project  approved  in  1884  provided  for  coutinu- 
iog  the  piers  in  a  direct  line  with  the  part  already  built  instead  of  at  an 
angle,  as  originally  proposed. 

JPresent  works. — Pile-piers  lined  with  sheet-piling:  (1)  East  pier,  754 
feet  in  length,  16  feet  wide ;  (2)  west  pier,  301  feet  in  length,  16  feet 
wide.     All  were  built  in  1883-18S5  and  are  in  good  condition. 

Depth  of  water, — Originally-  8  to  10  feet,  obstructed  by  a  3-foot  bar  in 
Crout  of  the  mouth. 

Soundings  made  in  October,  1885,  showed  a  channel  about  50  feet  in 
width,  13  feet  deep,  and  100  feet  in  width,  11  feet  deep. 

Operations  during  the  fiscal  year. — Not  any. 

Memarks  and  recommendations. — The  commerce  of  Cedar  River  is  en- 
tirely local  and  incidental  to  a  single  saw-mill.  A  harbor  of  refuge  does 
not  seem  to  be  needed  at  this  point,  and  if  it  were,  the  conditions  are 
not  favorable  for  its  construction.  No  appropriation  for  continuing 
this  improvement  has  been  recommended  since  1885. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1682,  page  2121) $138, 000 

Appropriated 30,000 

Money  statement. 

July  1,  1888,  amount  available $2,335.02 

July  1,  1889,  balance  available 2,335.02 

C  Amount  (estimated)  required  for  completion  of  existing  project 108,000.00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^      harbor  acts  of  1866  and  1867. 
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(Fuaiited  bj  8pddtag 


) 

Name  of  harbor.  Cedar  Bi^er,  Michigan;  coHeetioo  diatriet^  Saperior,  Miehii 
nearest  light-hooee,  Chambeis'  Ulaod,  wieeinuin. 


I>«criptlaB. 

AzrIviihL 

Dtfstsi 

Km, 

18S 

JTlL 

IN 
U5 

y 

m 

Total 

M 

iv,m 

S» 

va, 

Primdpal  ariiekt  ofeacpori  aed  impart. 


...... .............. .....eoifds.. 

Hides poundi.. 

Ij^h Damber.. 

Lumber Ibet,  B.M.. 

PolMttelegrsph nimber.. 

Posts,  fence do — 

Total  i4»proxioiste  tsIoc,  ISIO.MO. 

Apples barrels.. 

Brick nomber.. 

Beer  sad  liquors barrels.. 

Coal tons.. 

Com baib^.. 

Floor barrels.. 

Hay tons.. 

Iron  and  steel pounds.. 

Total  approximate  Taloe,  $150,000. 


sot 

7,6M 

28,Mll.t0t 
2,00t 


Shini^ number. 

Piles fret. 

Timber,  sq:nared linear  feet. 

Ties^ndlroad number. 

Wood cordi. 


75^000 


100 
l,OUt 
1,500 

850 
25,000 


lirestoek number. 

Lime barrels. 

Mercbandise,  general tons. 

Oats.... bnsbels. 

Oa barrels. 

Provisions pounds. 

Salt do... 

Saw-logs feet»B.M. 


MM 

Sll 

m 

4 


II  3. 
mPROVEMENT  OF  BiENOMONEE  HARBOR,  MICHIGAN  AND  W1SC0> 

Object. — ^To  secure  a  navigable  chanDel  from  Green  Bay  into  Mc 
onee  Biver,  where  tbe  harbor  of  Menomonee  is  situated. 

Project. — The  original  project,  adopted  in  1871,  provided  for  the 
straction  of  two  parallel  piers,  400  feet  apart,  extending  from  the  a 
of  the  river  to  the  15foot  contour  in  Green  Bay,  and  dredging  a  < 
nel  between  them  14  feet  deep.  In  1874  it  was  decided  to  extent 
piers  to  the  16-foot  contour. 

Preunt  works. — (1)  North  pier,  1,854  feet  in  length,  consisting  c 
feet  of  slab-pier  20  feet  wide;  609  feet  of  pile-pier,  481  feet  of  the 
having  a  width  of  14  feet^  and  128  feet  a  width  of  18  feet;  660  U 
cribs,  610  feet  with  a  width  of  20  feet,  and  50  feet  with  a  width  < 
feet.  (2)  South  pier,  2,710  feet  in  length,  consisting  of  1,900  fe 
pile-pier,  1,804  feet  having  a  width  of  14  feet^  and  96  feet  a  width 
feet;  and  810  feet  of  cribs  20  feet  wide'. 

The  pile-piers  were  built  1871-1874,  and  the  cribs  1876-1884. 

The  cribs  are  in  good  condition.  It  is  proba})le  that  some  repain 
be  needed  to  the  pile-piers  at  an  early  date. 
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^epth  of  water. — Originally  4  feet.  In  1880,  at  the  outer  end  of  the 
tb  pier,  16  feet;  south  pier,  11  feet.  In  1886  a  channel  270  feet  in 
Lth  and  14  feet  deep  was  dredged  between  the  piers  and  through  an 
er  bar  that  projected  from  the  south-pier  head. 
Operations  during  the  fiscal  year.— A  survey  ordered  by  act  of  Con- 
ss  approved  August  11, 1888,  with  a  view  of  deepening  the  channel 
.6  feet,  and  extending  it  up  the  river  for  a  distance  of  about  2  miles, 
Learly  completecL 

^  special  report  relating  to  this  subject  will  be  transmitted  as  soon 
the  necessary  maps  and  estimates  can  be  prepared.  There  have  been 
other  operations  during  the  fiscal  year. 

ICeniarks  and  recommendations, — ^The  navigation  of  this  harbor  presents 
ne  peculiar  and  exceptional  features,  viz :  Vessels  entering  for  car- 
^6  come  light,  and  no  heavily-laden  craft  seek  it  for  shelter;  the  de- 
nting lumber-laden  vessels,  with  a  draught  of  13  or  14  feet,  wait  for 
.>otb  water,  and  consequently  the  usual  allowance  of  4  feet  play  in 
>th  is  not  necessary  at  this  harbor. 

?he  extension  of  the  south  pier,  under  the  present  project,  is  not  con- 
ered  necessary,  for  if  the  bar  should  reform,  it  could  be  removed  by 
dgiug  at  small  expanse.' 

?he  Meuomonee  Lumber  Company  still  continue  their  unauthorized 
I  improper  use  of  the  south  pier  by  piling  their  lumber  thereon,  while 
•y  moor  heavy  barges  and  scows  to  the  north  pier. 
t  is  proposed  to  apply  available  funds  to  the  maintenance  of  the 
innel  and  piers. 

IL^nal  estimate  (see  Report  of  Chief  of  Engineers,  1874,  Part  1,  page  139).  $212,000 
r>ropriated 212,000 

Money  statement, 

ly  1,  IB88,  aiuX)unt  available |2,370.30 

iel  sold  to  officers,  deposited  to  credit  of  appropriation 20. 00 

Donnt  ai>propriated  by  act  of  Angust  11,  l^?88 9,000.00 

11.390.30 
ly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
iabilities  July  1,  1888 316.46 

ly  1,  1889,  balance  available 11,073.84 


Commtrcial  statistics  for  the  calendar  year  1888. 

[Famished  by  C.  H.  Call,  collector  of  cnstoms.] 

Taoie  of  harbor,  Menomonce,  Michigan  and  Wisconsin  ;  collocHon  district,  Superior, 
;higan;  nearest  light-house,  Menomonee,  Michigan. 

Arrivals  and  departures  of  vessels. 


Description. 

ArrivalH. 

Dopaitares. 

^m  ^, ... , , , ,-T»- 

No. 
280 
415 

Tons. 
240,600 
201, 790 

No. 
260 
415 

Tons. 
240,600 

1 

261, 790 

Total 

695 

602,:;90 

695 

502,800 
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Principal  arliclm  of  txpart  and  import 

EXPOBTS. 

Lalh nnrober..    60.000.000  )  Shiajclw mnnber..  flS,OM»M 

Lumber feet,  B.&I..  250,000.000  ,  Tiea.nUnHid do....  t^M 

Pickets, feDoe number..      1,000.000  I  Wood '..eorda..  tm 

Total  approximate  ralne,  f7,5tt.S00. 

IMPORTS. 

If ercbaodiAo. general $1,710,000     Saw-loga fbet|&lf..  SSO^OOI^M 

Total  approximate  value,  13,210,000. 


I  I  4. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Object — To  secure  a  iiiivigabia  chanael  from  Green  Bay  up  the  Oconto 
River  to  the  city  of  Oconto. 

Project. — The  original  project  adopted  in  1882  provided  for  the  forma- 
tion of  a  channel  100  feet  wide  and  8  feet  deep,  by  extending  the  slab- 
pier  built  by  the  city  to  the  10-foot  contour  in  Green  Bay,  and  dredging 
between  the  piers  and  up  the  river  to  Section  Street  Bridge,  a  distance 
of  about  2  miles ;  the  piers  to  be  i)arallel  to  each  other  and  150  feet 
apart. 

Present  trorA«.— (1)  North  i)ier,  1,603  feet  long,  20  feet  wide.  For 
1,000  feet  the  piles  are  5  feet  apart;  for  the  remaining  503  feet  tin 
piles  are  4  feet  apart  on  the  channel  side  and  2  feet  apart  on  the  outer 
Bide,  the  latter  being  provided  with  walling  timbers,  cross-ties  and  tie- 
rods.  The  filling  is  composed  of  slabs  and  edgings  ballasted  with  sand. 
(2)  South  pier,  2,151  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are 
5  feet  apart:  the  remaining  351  feet  is  close  piling.  The  filling  is  com- 
posed of  slabs  and  edgings  ballasted  with  sand,  except  the  outer  301 
feet,  which  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer  side 
of  the  south  pier,  beginning  300  feet  from  the  outer  end,  for  a  distance 
of  1,000  leet,  is  protected  from  ice  i)re88ure  by  a  line  of  close  piling, 
thence  shoreward  for  a  distance  of  SJjO  feet  by  riprap.  (4)  Additional 
stability  is  given  to  1,850  feet  of  the  south  pier  by  a  line  of  piles  on  the 
channel  side  3  feet  apart,  provided  with  walling  timbers,  cross-ties,  and 
iron  tie-rods  at  intervals  of  0  feet. 

These  piers  were  built  1882-1885,  and  are  in  fair  condition,  except 
that  sections  1  and  2  of  the  north  pier  for  a  length  of  about  75  feet 
were  reported  damaged  May  12,  1889,  by  fire. 

Depth  of  water. — Originally  2  feet,  increased  to  3J  feet  by  local  enter- 
prise. Soundings  made  in  November,  1888,  showed  a  channel  between 
the  piers  of  about  5  feet  in  dei)th,  a  shoaling  of  nearly  3  feet  since  July, 
1887.  To  restore  this  portion  of  the  improvement  to  the  depth  con- 
templated by  the  present  project  will  require  the  removal  of  34,000 
cubic  yards  of  material.  The  channel  in  the  river  was  also  pn>bably 
seriously  damaged  by  the  severe  freshet  tliat  caused  the  shoaling 
between  the  piers. 

Operations  during  the  fiscal  year. — By  hired  labor  and  open  purchase 
650  feet  of  re-enforcement  piling  were  built  on  the  channel  side  of  the 
south  pier,  and  GOO  feet  provided  with  ri[)rai)  on  the  opposite  side  of 
the  pier. 

Minor  repairs  were  also  made  to  sections  8  to  13  of  the  north  pier. 
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rli8  and  recommendations. — It  is  contemplated  to  repair  the  dam« 
ised  by  fire  to  the  north  pier,  and  to  do  dredging  with  one  and 
y  two  United  States  dredges  this  season  as  soon  as  they  can  be 
from  work  that  is  more  argent.  It  is  probable  that  the  fnnds 
le  will  admit  of  continuing  the  dredging  in  the  spring  of  1890. 
istory  of  this  work  of  improvement  is  somewhat  peculiar, 
vey  of  the  mouth  of  the  Oconto  River  was  ordered  by  the  act  of 
,  1870,  and  was  made  in  the  same  year  under  the  direction  of 
C.  Houston,  Corps  of  Engineers,  who  reported  that — 

I  commerce  and  navigation  will  not  be  benefited  by  a  harbor  at  this  point. 
iiount  required  for  the  entire  and  i)ermaneut  completion  of  the  work  is 
JO.     (See  Report  of  Chief  of  Engineers  for  lc?71,  page  121.) 

ct  of  March  3,  1879,  directed  a  re-examination  or  survey,  which 
3  made  under  Major  Houston's  direction,  and  in  October,  1879, 
leer  reported  a  reduced  estimate,  amounting  to  $38^,027.18. 
M)ort  of  Chief  of  Engineers  for  1880,  page  1974).  Both  of  these 
es  were  based  on  securing  a  12foot  channel, 
riuary.  1881,  the  Secretary  of  War  was  informed  that  the  citi- 
0(!Outo  had  undertaken  the  work  of  improvement  on  a  much 
onomical  plan  than  that  recommended  by  the  Government  engi- 
id  a  request  was  made  for  a  further  examination,  with  the  hope 
small  appropriation  might  be  made  in  ai<i  of  the  work.  Major 
n  made  an  examination,  and,  while  not  indori^ing  the  method  of 
ction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
3r  $10,000  "  would  be  of  great  assistance''  to  the  people  in  carry- 
the  work  of  improvement. 

jbaraeter  of  the  citizens'  plan  and  estimate  may  be  judged  from 
:  that  they  proposed  to  build  1,800  feet  of  pier  for  $1,5(K),  or  83^ 
er  linear  loot. 

ict  of  March  3,  1881,  appropriated  $10,000  for  improving  Oconto 
,  it  is  believed,  on  the  strength  of  the  above-quoted  remark  of 
Jo  us  ton. 

U.  M.  Robert,  Corps  of  Engineers,  having  succeeded  to  the 
of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-lbot  chan- 
m  estimated  cost  of  $12.#,000.  This  was  modified  in  1883,  the 
estimate  involving]:  a  total  cost  of  $150,000,  which  is  the  project 
mt  being  carried  ont. 

irst  appropriation  ior  the  harbor  was  made  in  1881,  and  work 
fuu  in  the  ensuing  year. 

haunel  is  often  used  for  booming  and  mooring  logs  and  lumber 
uid  the  piers,  built  in  thecheaj)est  practicable  manner,  Jire  con- 
receiviiif;-  injuries  irom  such  use,  the  piles  being  frequently 
and  the  slab  tilling  washing  out.  That  i)art  of  the  piers  built 
citizens  was  repaired  by  the  local  authorities  in  July  and  August, 

outh  pier  is  built  to  the  full  length  contemplated  by  the  ap- 
[)roject. 

uiplete  the  north  pier  to  the  lO-lbot  contour,  as  originally  de- 
would  require  an  extension  of  Si'S  feet,  at  a  cost  of  about 
.  As  the  south  pi(»r  is  the  weather  pier,  and  as  the  north  pier  is 
i^d  by  the  south  pier  and  by  Peshtigo  Point,  on  the  north,  it 
;eem  to  be  unnecessary  to  extend  the  north  [)ier  any  farther, 
ecommended  that,  if  Con^rCvSs  should  eontinue  to  make  appro- 
is  for  this  improvement,  the  expenditure  of  tlie  money  be  nuMie 
ent  on  the  city  of  Oconto  keeping  in  rei)air  the  i)art  built  by  pri- 
teri)rise. 
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List  of  mmierimi  mud  labor  moed  te  MUtef  660  fiMCr  feotttf  roAnforoewumi  piiiM  ni 
riprmppinoGOO  feet  of  tko  oomth  pUr,  mud  mMkSm§  mlmm  npmin  to  the  morth  pier  at  OmM 
Hairbor,  mooontiu,  iu  186& 


Round  pile* UiMwfeet. 

Pine  timber feet,  a  M. 

Iron  screw-bdlie  And  tie-rode ponnde. 

Stone cords. 

Mrinff  piles .1 

Bent  of  iHX>w  snd  towinff 

Sundry  supplies  and  tools 

Lsbor 


5.400 

14,876 

101,750 

00.9 

216 


Total. 


AbmnbL 


$0.10 
15.00 

2.65 

8.50 

2.0072  I 


OMAN 
Sift 
2840 

43Ift 

ma 

3S&N 


MLft 


Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1883,  page  1646) floO.CM) 

Appropriated Ge,i<ii 

Money  statement, 

July  1,  1888,  amount  available |199.64 

Amount  appropriated  by  act  of  Angnst  11,  1888 2O,O00l>^ 

eo,  199.64 
July  1,  1889,  amount  expended  during  fiscal  year,  exclubiYe  of  liabilities 
outstanding  July  1,  lo88 4.2iaa 

Jnly  1,  1889,  balance  available 15,98$. J3 


1 


Amount  (estimated)  required  for  completion  of  existing  project 82,001.(9 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commercial  statistics  far  the  calendar  year  1888. 
IFurnisbed  by  W.  H.  Young.] 


Name  of  harbor,  Oconto,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest  light- 
house, Sherwood  Point,  Wis. 

Arrivals  and  departures  of  vessels. 


Steam 
8aa  .. 


Total 


Description. 


Arrivals. 


Departure 


No.   , 

127 

M 


J>on».    I    Ao.        rotu. 
7.320         140'        7.5«l 
28.000*       103  I      33,060 


217 


86,220  •      243  j      40.500 

I  _ 


Principal  articles  of  export  and  import. 


Apples  banvjs.. 

BarK conla.. 

Barley busbels.. 

Beaus do ... . 

Beer barrels.. 

Eggs dozen . . 

Fish pounds.. 

Ql^y tons . . 

Hides pounds.. 

lAtb  number.. 

Lu  mber feet.  B.  M . . 

lii  ve  stook number . . 

Total  approximate  value,  $1,835,000 


EXPORTS. 


1.200 

2.3"K) 

2,000 

1.600 

&,000 

400 

3,000,000 

300 

45,000 

18,200,000 

53,000  000 

300 


Merchandise,  general tons..  i>V) 

MiU-Btafis do  ...  3ia) 

Pease bushels..  iOiO 

Plaster,  land tons. .  if 

Pork barrels..  2,4i< 

Provisions pounds . .  4iX).  OOo 

Potatoes Dushels..  lOeo 

Poles,  telegraph number..  2O,0C4 

Posts,  fence do —  677,000 

Shingles do....  40,000.000 

Ties,  railroad do....  SS9.000 
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Principal  articles  of  export  and  imjjor*— Continued. 


IMP0RT3. 


barrelB.. 

bushels.. 

number. . 

I  liquors barrels.. 

tons.. 

bushels.. 

barrels.. 

tons.. 

I  steel pounds.. 

ick number.. 

pounds. . 

feet,B.M.. 

approximate  value,  $471|000. 


1,000 

6,000 

450,000 

4,000 

1,600 

20.000 

12, 000 

1,800 

240,000 

900 

140,000 

500,000 


Lath number. 

Lime barrels. 

Merchandise,  general tons. 

Oats bushels. 

Oil barrels. 

Provisions pounds. 

Salt Mrrels. 

Shingles number. 

Saw-Togs feet,&M. 

Wheat bushels. 

Wool pounds. 

Wood oords. 


800.000 

4,000 

18,000 

150,000 

700 

460^000 

850,000 

000,000 

27,000,000 

8.000 

t,600 

300 


II5. 

IMPROVEMENT  OF  PEN8AUKEE  HARBOR,  WISCONSIN. 

ecL — To  secure  a  navigable  channel  from  Green  Bay  into  the  Pen- 
'-e  Eiver. 

yject. — The  original  project,  adopted  in  1883,  provides  for  con- 
ig  a  slab  pier,  which  had  been  built  by  private  enterprise,  until  it. 
d  reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  channel 
of  it  to  a  depth  of  10  feet  and  width  of  100  feet,  connecting  the 
water  in  the  river  with  the  deep  water  in  the  bay. 
sent  works. — (1)  A  slab-pier  1,300  feet  long  and  20  feet  wide,  filled 
slabs  and  edgings  and  ballasted  with  sand.  It  was  built  in  1883, 
:ed  in  1885,  and  is  in  fair  conditioQ.  (2)  One  thousand  six  hun- 
feet  of  slab-pier,  built  by  private  enterprise^  was  nearly  all  de- 
?d  by  a  storm  in  1885.  The  destruction  of  this  work  left  the  por- 
»f  the  pier  built  by  the  United  States  a  detached  work. 
)th  of  tenter, — Origjinally  2  feet,  increased  by  private  enterprise  to 
7  to  9  feel  for  a  width  of  30  feet.  The  destruction  of  the  portion 
3  pier  built  by  private  enterprise  by  the  storm  of  October,  1885, 
^(1  in  restoring  the  channel  to  about  its  original  condition. 
rrations  during  the  fiscal  year, — Not  any. 

narks  and  recommendations. — There  is  no  commerce  at  this  harbor, 
onsequently  no  necessity  for  asking  for  an  appropriation  for  con- 
ig  the  improvement. 

lied  cost  (Bee  Report  of  Chief  of  Engineers,  1883,  page  1652) $50, 000 

priatod 15,000 

Money  statement. 

,  1888,  amount  available $4,059.92 

,  1889,  balance  available 4,059.92 

ant  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

nitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acts  of  1866  and  1807. 


116. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

ect. — To  secure  a  more  direct  and  deeper  channel  from  Green  Bay 

he  mouth  of  the  Fox  River,  where  the  harbor  of  Green  Bay  is  lo- 

• 

>ject. — ^The  original  project,  adopted  in  1866,  provided  for  dredg- 

channel  200  feet  wide  and  12  feet  deep  from  the  month  of  the  Fox 
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C.T«r.  :ujrt:4ixi  Grid»T  laUikiL  to  tli«  tS-foot  eoDloar  in  Green  Bay,i 
•iiaCkairtr  o^  ^.«Hi:  ^^M  £c«c  ami  rercctint^  aoaie  650  feet  of  the  same  at 
Gri:sfi  Laii2,*L     This  pco<<itc  was  eoapleted  in  ISIL. 

A  sx^uHDieaiAzj  pcoj^tet.  adopccd  in  IS^  prorided  for  straigfateniBC 
::»•  <i\.hr  -.^k  .ks»i  increa^ui^  its  dep(h  to  13  ieec 

la  1^74  i:  w.k^  d^^licd  ?•>  iisierekse  the  depth  to  14  feet ;  this  incieiael 

Pr'Ottrt:  io>rc». — Eerecaieci*  at  Gnftssr  Tdand  (1)  West  revetmeat 
<l!0  f^ec  >>c^  .Ufd  14  ^cec  vinle*  with  cloMpilini^on  the  channel  side  aod 
aaeft«?c  ptlei  a.jocc  3  f«ec  Apart  on  the  onter  side.  The  timber  saper- 
«crLL^c;ire  i&  5  f<!«c  hl^  This  reTetment  wasbnilt  in  1370,  rebuilt  abore 
w^^cr-Ii::^  iz  lN>7.  ^oni  is  ia  good  cooJition.  (2)  Enst  revetment  705 
4««^  Iocj:  .iZ'i  14  :o  IT  f^^trC  wide.  wi;h  dose  piling  on  the  channel  side, 
;^*i  '.c  tL^  l%kj  k^e  ek«5e  pclinz  tor  A:t5  feet,  and  for  the  remaining  281 
fcec  ^-•:.^^  aL<c:  o  I€^  Apart.  The  timber  saperstmctore  is  7  feet  hi^ 
Tli>  nrvenc^fik  was  bail:  in  1>«>9.  reboilt  above  the  water-line  in  18S^ 
iksA  '>  :z.  p»i  ci:«ckdi:ion. 

J*fP'r.4  o/'  rar^f/-. — .tn^lnally  a  narrow  and  circoitons  channel  6  feetis 
dr^'Ch.  Itie  Lik^c  tlr^giaz  was  done  in  ISSj.  At  that  date  the  ehsDiNl 
was  r^porti^i  to  b^  '^^*  wide  and  14  feet  deep*  except  for  a  distance 
of  l.«X«J  i^z  betwctrc  Gnki^y  Island  and  the  angle,  where  its  width  was 
bcr  ITo  t^c.  the  r^mjiDin^  ^1  feet  on  the  east  side  having  a  depth  froi 
lu  to  I:i  let?:. 

*jp^ra:^y%4  dmrim*j  rkejUcai  frar. — ^Xot  any. 

Efmaris  aA»i  r^rtymmemdatiomt. — It  is  proposed  to  expend  the  fundi 
appropri^ced  l*y  jo:  of  Congress  approv^  Angost  11, 1888,  or  as  vaA 
of  the  samt.^  jls  may  be  nece:!<$ary.  in  dredging  the  channel  to  the  dimah 
sioDs  re«]aired  by  the  existing  project,  as  soon  as  the  dredges  can  be 
spaivd  troni  more  argent  work. 

Sm;iII  annii;&I  exi^nditurvs  will  lie  necessary  to  maintain  this  long, 
iinrrow  channt.*!. 

For  tlio  uiaiuitra.iuve  of  the  chanueU  and  revetments  at  Grassy*  Island, 
All  ap[>roi>ria::o:i  of  #IO.tH)0  is  re«-ommended  for  the  fiscal  year  endiog 
JuaJ  o*.K  1S91. 

Kd^^niAieil  v»xs:  of  ;»r**«:n:  pn.»jtxi  i  *«*  Keport  of  Chirf  of  KngiQeerB,  lcc>l, 

page  a«v ' fU^OOe 

Appropr:^:c« 115,000 

Mimf§  ttaiemenL 

July  1,  l--^*.  a:::o:-:::  a^i^lal*!*? fd06.<B 

Anh.ta:.:  a:n>io:»ri^ic«I  l-y  act  \}(  Aa^a>t  11.  l!«fr 10,OOtt.OO 

lo.do&n 

July  1.  Ir?*.'.  a:i:o'iu:  fXiKDutJ  liuriu;;  nxal  year,  exclusive  of  liabilities 
oiit«xaLd:ii^  July  1,  I's?^ 150.50 

July  I.  1>!''A  lulaiiiv  availaWo 10»057.53 

{Auioaut  vt'^tiuiAted)  reqairetl  for  completion  of  exitttiug  project 20, 000.00 
Amount ;  hat  can  be  profitably  expended  in  fiscal  year  ending  J  one  30,  It^l     10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  IG66  and  1S67. 


Comwtercial  $taU$ticM  for  the  calendar  wear  18^8. 
[Farnifthcd  by  Robert  Barclay,  deputy  collector  of  castoas.] 

Nume  of  harbor.  Green  Bay.  Wisconsin  ;  collection  district,  Hilwsnkee,  Wis.;  near- 
est light* bouse,  GFMsy  Island,  Wis. 
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ArrivaJa  and  departures  of  reeseU. 


Doftoription. 

Arriyals. 

Departares. 

t'tfSAfln                     b            .........................•*■•...•■.............. 

No. 
394 
161 

Tmt. 

72,863 

35,665 

No. 
408 
168 

Tons. 
7:»,  652 

^ 

35,975 

Total  

555 

108,528 

671 

109, 527 

Principal  articles  of  export  and  import. 


EXPORTS. 


Irlok number..  1,822,325 

iaitle do....  588 

looT barrels..  193,317 

^oar sacks..  4,817 

train bushels..  158,795 

Imv tons..  120 

[oraea number. .  65 

ron,  pig tons..  2,000 

Jme barrels . .  1, 183 

IMP 

Irick number..  10,000 

Uml tons..  84,200 

Crockery do  —  14 

Jay do  ...  06 

ioraea number..  10 

jtAh do....  65,000 

[Amber feet»B.M..  1,755,000 


Lumber feet,B.M.. 

Malt bags- 
Merchandise,  general tons. . 

Merchandise,  general packages . . 

Mill-stuffs tons.. 

Potatoes,  etc busbela.. 

Salt barrels.. 

Stone cords.. 


IMPORTS. 


Merchandise,  general tons . 

Merchandise,  general packages. 

Oa barrels. 

Salt do... 

Shingles number. 

Wood,  etc cords. 


8,669,200 
1,514 
1,814 
25,817 
1.848 
1,693 
1,807 
188 


3,457 
20,045 

5,613 

26,S45 

1,230,500 

4,082 


I  I  7. 

HARBOR  OF  REFUGE   AT   ENTRANCE  OF  STURGEON   BAY  CANAL,  WIS- 
CONSIN. 


Object — To  form  a  harbor  of  refuge  inclosing  the  Lake  Michigan  en- 
trance to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Oanal,  and  also 
afford  a  safe  entrance  to  the  canal  in  rough  weather. 

Project — ^The  original  project  was  submitted  in  1871  and  adopted  in 
1873.  It  provided  for  the  construction  of  converging  piers  inclosing  a 
triangular  area  of  about  10  acres  which  was  to  he  dredged  out  to  the 
requirements  of  navigation  at  that  time.  The  piers  were  about  1,200 
feet  long,  850  feet  apart  at  the  shore  line,  and  250  feet  at  the  enter  end. 

Snpplemeutary  projects  adopted  in  1879  and  1880  did  not  change  the 
original  project,  but  provided  for  sheet-piling  the  pile-piers,  extending 
Bach  pier  150  feet  by  detached  works,  so  as  to  increase  the  width  of  en- 
trance from  235  feet  to  335  feet,  and  dredging  to  obtain  at  least  16  feet 
in  depth  over  so  much  of  the  area  of  the  basin  as  would  be  useful  to  ves- 
sels entering  the  harbor. 
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Slabjricr: 

FiIm  4  feet  apart. 

Close  pUiDR 

rili>-pl«r,  cloae  piling. 

Do 

Crib-pier 


Do 


Length  of  each  main  pier 


Crib-piera 
Do. 


Length  of  each  detached  pier 
Total  length  of  each  pier 


WldtlL 


14 
14 
14 
18 
XO 


A. 


15t 
5U 


1.1M 


IM 


IM 


1,M4 


G aide-piling  to  oouneot  main  and  detached  piera,  total ff«4.. 

North  slab  and  pile-pier,  sheet-piled do... 

South  slab  and  pile-pier,  f»beet*piled do... 

Kumber  of  cubic  yards  of  material  dredged 

• 

The  slab  and  pile  piers  were  built-in  1£ 73-^74;  the  pile-pien  a 
fair  condition;  the  slab-piers  are  much  decayed  above  the  water-lim 
need  rebnilding. 

The  crib-piers  and  guide-piling  were  built  1878-1884,  and  are  in 
condition. 

Depth  o/irat«r.— Soundings  made  in  June,  1887,  show  the  least  i 
of  water  at  the  entrance  to  he  15.7  feet ;  thence  to  the  canal  there 
available  channel  14  feet  in  depth* 

Operations  during  the  fiscal  year. — Not  any. 

Remarks  and  recommendations. — ^It  is  contemplated  to  expend 
available  funds  during  the  present  working  season  in  repairs  t 
piers,  and  dredging  if  necessary. 

As  stated  in  ]>revious  rei>orts,  the  advantages  expected  to  acer 
vessels  navigating  Lake  Michigan,  when  the  construction  of  a  hi 
of  refuge  at  this  place  was  projected,  have  not  been  entirely  real 

In  tenipcHtuous  weather  the  harbor  is  too  limited  and  does  not  a 
sufficient  security  to  vessels  seeking  its  shelter,  often  necessitating 
I)assage  through  the  canal  to  avail  themselves  of  the  snperior  at 
tages  afforded  by  the  natural  harbor  of  Bturgeon  Bay. 

I  am  oflicially  informed  by  the  president  of  the  canal  companjf 
the  practice  of  exacting  tolls  from  vessels  using  the  canal  as  a  hi 
of  refuge  was  discontinued  three  years  ago. 

For  the  maintenance  of  the  channel  and  piers,  for  the  fiscal  yeai 
ing  June  30,  1891,  an  appropriation  of  $3,00<l  is  recommended. 

Estimate  cost  (seo  Report  of  Chiof  of  EDgineera,  1874,  Part  I,  page  141) . .      fli 
Appropriated 1( 

Money  statement. 

July  1,  1888,  amonDt  available $^i 

Jaly  1,  1869,  amonnt  expended  daring  fiscal  year,  exdasiYe  of  liabilitlea 
outstanding  July  1,  1888 1 

July  1,  1889,  balance  available ,..      3,! 


1 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  90, 1891      3,  fl 
Submitted  in  compliance  with  reqairemeots  of  aectiona  S  of  liTer  and 
harbor  acts  1866  and  1867. 
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Commercial  slatiaiica/or  the  eaUndar  year  1888. 

[FarDiAbed  by  Stnrgeon  Bay  and  Lake  Micbigan  Sbip  Canal  and  Harbor  Company.  | 

Name  of  harbor,  Harbor  of  Refuse  at  entraDoe  of  Sturgeon  Bay  Canal ;  collection 
flifltrict,  Milwankee,  Wis.;  nearest  light-house^  entrance  to  harbor. 

■ 

Arrivals  and  departures  of  veeaeU. 


m 

Description. 

Arrivals. 

Departures. 

fMfmm 

• 

• 

No. 
1.424 
904 

T&nt: 
146,263 
220,628 

No. 
1,425 
905 

font. 
146,253 

Ml '' 

220,829 

Total 

2,328 

367, 081 

2,330 

367,082 

Trincipal  articles  of  export  and  import. 


EXPORTS. 


cords.. 

BaUer poonds.. 

Cfceese do 

Jten dosen.. 

WSk pounds.. 

£imbcT feet,B.H.. 

boshols.. 


500 

20.000 

6.000 

5,000 

200,000 

149, 000, 000 

2,000 


Potatoes bnsbels. 

Poles,  telegrapb namber . 

Posts,  fence do... 

Stone cords. 

Ties,  railroad number. 

Wood cordti. 


IMPORTS. 


Avples barrels.. 

Bnek number.. 

Beer  and  liquors barrels.. 

Coal tons.. 

Bom bushels.. 

iloar barrels.. 

BTay tons.. 

bom  and  steel pounds.. 

Live  stock number.. 


2,000 

150,000 

500 

2.000 

10,000 

5,000 

2,000 

400,000 

2,000 


5,0(^1 

8,000 
40,000 
10,600 
40.000 

7,000 


Leather pounds..  50,000 

Merchandise,  general tons. .  10, 400 

Oats bushels..  20,000 

Oil barrels..  5,000 

Plaster,  rock tons..  500 

Provisions pounds..  1,000.000 

Salt barrels..  30.000 

Saw-logs feet,fi.M..  1,000.000 

Wheat bushels..  5.000 


118. 


IMPROVEMENT  OF  AHNAPEE  HARBOR.  WISCONSIN. 

Object — To  secure  a  small  artificial  harbor  for  local  purposes  iu  Wolf 
ffilver,  with  a  navigable  cliaiiiiel  leading  tberetx)  from  Lake  Michigan. 

Project. — The  project  of  improvement  adopted  in  1875  provided  for 
:be  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
dbannel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construction 
if  two  piers  extending  from  the  shore-line  to  the  18-foot  contour  in  the 
teke;  also  for  blasting  and  dredging  rock  from  the  river-bed  near  the 
nioath  of  the  river  up  for  a  distance  of  750  feet. 

In  accordance  with  the  modification  of  the  original  project  approved 
5i  ptcmber  27,  1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
»hice(l  50  feet  further  from  the  center  line  of  the  channel  than  the  old 
»icr5$,  and  will  afford,  when  completed,  a  200- foot  entrance  between  the 
»ier  beadft. 

Present  work. — (I)  North  pier,  1,052  feet  in  length,  composed  of  352 
tH*t  of  i>ilepier,  320  of  which  is  14  feet  wide,  and  32  feet  20  feet  wide; 
lino,  700  feet  of  cribs  20 feet  wide.  (2)  South  pier,  1,125  feet  in  length, 
vjtnposed  of  625  feet  of  pile-pier  14  feet  wide,  and  500  feet  of  cribs  20 
L*et  wide. 
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Tiie  pile-piers  were  built  1871-1874|  and  are  in  flair  condition.  The 
crib-piers  were  built  1875-1889,  and  are  in  good  coDdition. 

Depth  of  icater. —(JngmMy  2  feet.  Sonndings  made  in  Ma},  1881, 
sbow  a  depth  of  water  at  the  entrance  of  14  feet,  and  a  narrow  but 
available  channel  between  the  piers  with  a  least  depth  of  10  feet 

Operations  during  the  fiscally  ear. — As  soon  as  possible  after  the  fundi 
appropriated  by  act  approved  Angust  5^  1886^  and  Angost  11, 1S88. 
hecaine  available,  preparations  were  made  for  pier  extension,  dredgiogf 
an<l  drilling  and  blasting  rock  in  the  channel,  by  hired  labor  and  pur- 
chsising  of  material  in  oi>en  market. 

Work  was  begun  September  24,  1888,  and  closed  for  the  seaMO 
November  24. 

May  1,  1889,  work  was  resumed,  the  dredging  plant  having  been  re- 
paired during  the  winter. 

The  results  of  the  operation  during  the  fiscal  year  are  the  removal  (if 
3,490  cubic  yards  of  rock  and  19,965  cubic  yards  of  saud,  etc.,  from  the 
channel ;  reletting  Crib  No.  8  of  the  south  pier ;  bnilding  250  linear  feet 
of  superstructure  G  feet  in  height  upon  Cribs  Kos.  8,  9,  and  10  of  the 
south  pier  and  10  and  11  of  the  north  pier;  and  the  conimencemeDtof 
200  feet  extension  to  the  north  pier.  Of  the  latter,  150  linear  feet  are 
completed  below  the  water-line,  and  the  remainder  is  well  underway. 

liemarlcs  and  recommendations. — Work  is  now  in  progress  at  this  fcir- 
bor,  and  it  is  contemplated  to  expend  the  funds  available  during  tk 
present  working  season. 

The  results  expecte<l  to  be  obtained  from  this  expenditure  are  tk 
entire  completion  of  the  rock  excavation,  and  nearly  or  qnite  all  of  tk 
dredging  of  sand,  etc.    Also  completing  all  of  the  pier  eonstmctioiii 
except  one  crib  lor  each  pier  head,  and  200  feet  of  superstrncture  npoi 
the  cribs  sunk  this  season  in  extension  of  the  north  pier. 

The  present  project  can  probably  be  completed  with  the  balance  of 
the  estimate  not  yet  appropriated,  viz,  $15,000,  and  when  finishedit 
will  meet  the  present  and  prospective  demands  of  commerce. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June^ 
1891,  it  is  proposed  to  expend  it  in  the  construction  of  pier- heads  to  tk 
north  and  south  piers,  and  of  superstructure  upon  200  linear  feet  of  tk 
north  pier,  and  for  the  maintenance  of  the  channel  and  piers.  An  ap- 
propriation  of  $15,000  is  recommended. 

Katiinatod  c()st(8oo  Report  of  (Jbief  of  Engineera  for  lfc*76,  Part  II,  pages 

34G-;j:)'i) $i7r».ooa(» 

Appropriated I(50,0(«.OD 

Money  statement. 

.July  I,  1HH8,  amount  available $iri,274.6i 

Amount  appropriated  by  act  of  August  11,  1888 5,000.09 

20,274.(3 
July  1, 1880,  amount  expended  during  fiscal  year,  oxcIuRive  of 

liabilitiesontstandiug  July  1,1888 $14,529.06 

July  1    1880,  outntanding  liabilities 478. 83 

15.007.* 


July  1,  1880,  balance  available S,866.«3 

'Amount  vcstimatod)  required  for  com]detion  of  existing  project 15,000.2 

J  Amount  tba  t  can  bo  proHtably  expended  in  liscal  year  ending  Juno  30,  lb9l    15,00(lW 
Submitted  in  compnanco  with  requirements  of  sections  2  of  river  and 
bar  or  acts  of  1866  and  1867. 
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Commercial  siaUsHa  for^  the  calendar  year  1888. 

[ForoUhed  by  M.  T.  Paiker.] 

Name  of  harbor,  Ahnapee,  Wis. ;  coUectioD  diBtrict,  Milwankee,  Wis. ;  nearest  light* 
Itouae,  Star  eon  Bay,  wis. 

Arrivals  and  departures  of  vesseU. 


DMoriptton. 

Arrivals. 

Deiiartares. 

StMun.. ,..., 

No. 
260 
299 

T(mt. 
74430 

srsoi 

No. 
250 
296 

Tofu. 
74,149 

Sail 

56,914 

ToUl 

560 

133,931 

665 

131,063 

Principal  articles  of  export  and  import, , 


Bftrk cords. 

Barley bushels. 

Brick nnmlter. 

Butter pounds. 

Cheese do... 

JBem^ .doz«^n. 

¥i»h ponnds. 

Fnmltore pieces. 

Hat tons. 

Hides oonnds. 

yionr Darrels. 

X^eather ponnds. 

Lumber feet,  B.M. 

Uve  stock nnmber. 


EXPORTS. 


275 

10,000 

100,000 

40,000 

975,000 

35.000 

240.000 

1,000 

1.500 

70.000 

3,000 

20,000 

300,000 

325 


Korcbandise,  general tons..  60 

MiUstafb do....  50 

Oato .'. bnshels..  20,000 

Peas do....  100,000 

Pork barrels..  200 

Provisions tons..  80 

Potatoes bnsbels..  26^000 

Posts,  fence namber..  100, OOn 

Shingles do....  1,000,000 

Ties,  railroad ...do 60,000 

Wheat bushels..  100,000 

Wood cords..  2,500 

Wool pounds..  8,000 


Total  approximate  value,  $440,000. 


Apples barrels. 

Beer  and  liquors do... 

Coal tons. 

Cora bunhels. 

Bay tons. 

Iron  and  nteel X)oaudM. 

LlTe^tock number. 

Leather pounds. 

Total  approximate  value,  $208,000. 


IMPORTS. 


400 
1,200 
200 
84M) 
200 

80,000 
200 

41,000 


Lumber feot,B.M..  250,000 

Laths number..  100,000 

Merchandise,  general tons..  1,000 

Oil barrels..  800 

Plaster,  rock tons..  140 

Pruvisio^is pounds..  980,000 

Salt barrels..  1,500 

Bhjugles number..  400,000 


I  I  9. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 


Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  tlic 
Kewanuee  Kiver  where  the  harbor  of  Kewaunee  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1881,  aud  provides  for  the  formation  of  a  channel  from  a  point  about 
2,000  feet  south  of  the  origiual  mouth  of  the  Kewaunee  Kiver  through 
a  spit  of  land  about  300  feet  wide,  afifordiug  communication  between  the 
river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  parallel 
piers  200  feet  apart  are  to  be  constructed,  each  1,650  feet  Ion «;  and  ex- 
tending to  the  18-foot  contour.  Between  the  piers  and  through  the  cut 
the  channel  is  to  be  dredged  to  a  depth  of  14  feet. 
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J. , 


vithdMCt-piKiig:  (1)  The  north  pier 
»  Um^  SsitQ  'jM4  &3Pd  16  ieec  vide^  (2)  The  aoath  pier  is  775  feet  kng 
iSft  :i  -^<«c  ^j5«.    T^ty  wtn  baflt  lS8i-lSg7  SDd  are  in  good  condition. 

^•7^4  /-■  r»«-rr. — OrciaaDf  2  feet. 

V  :Va  Taiie  vr«fr^!^^  cf  Bavigmtion  in  die  firing  of  1SS9  there  was  i 
y^r±  ..f  >  5±ec.  Bj  di9dgiBf[  in  April  tiiis  was  increased  to  12  feet, 
▼Ltia  >i;»£;^.&i  AoepchAseanbeauuauinednntilthepiersareezteDd- 
ri'^  ix^i  r.T^*- VhI  Qonh  of  the  nev  entnnee  has  aldo  been  dredged. 
M  :ui&3  47^  &M  joqz.  150  feet  wide,  and  10  feet  deep. 

•.^ffr^SM^j  «srii^  tw  ,<mi  ymr. — Bj  hired  labor  and  the  use  of 
(.  rr:<c  5ca»«  I^nwi^  >'ol  I.  7j2!^  cnlnc  yards  of  material  were  re- 
xii^Tied  fxin,  ftfe  e^aa^ri  berweca  the  pien. 

Ti-e  d:v«i^«0r AjE  cazpSojed  a:  this  harbor  firom  the  dd  to  the  27tli  of 
ArcJL  Iv<^.  kzsc  :x  aiki::k>a  lo  the  foregoing  quantity  of  dredging  re* 
'Kne^L  :c  sclent  t  -Iftysw  wb^a  i:  vas  impracticable  to  dredge  l^tweeo 
zz't  T««w  Ti^"  ri.--rr  iarfwr  was  improved  by  the  removal  of  5^1  cubic 
v.kri«  rnf  iLkZtr^  :  .x  lae  city  ci  Kewannee  and  private  parties,  with- 

UzofT  i^.'cinK:':  di»d  October  31.  ISSS.  with  Messrs.  Knapp  aod  GQ- 
jec.  Ow  £jMr:i«e.  Wtj^^  fo^  extending  the  south  pfle-pier  300  feet,  work 
bie^az  A^cil  d>.  I?;?9.    A;  the  dose  of  the  fiscal  year  100  linear  feet 


«yrj-.^ 


TVe  r^sL^^er  i«  well  under  way.  and  will  probably  be  completed  in 


£rmer^  rt-i  ryt«'a«<«^^4M«.^Tlie  conditions  at  this  place  areuD- 
^S3Ail>  fATC4;&^Ce  fvT  the  coostroction  and  maintenance  of  an  excellent 


Up  :s>  dJLie  t:«5.<XN>  have  Neen  appropriated  by  the  United  States  and 
f  N<M>  by  ;h^  local  auihoniiesB;.  an  aggregate  of  #63.000. 

r^ie  rv^il:  c^lMAined  frv^ai  this  expenditure  will  be  the  formation  of  a 
c^hirvrl  'C-t  rj\":*At>  w:d:h.  12  feet  in  depth,  by  the  construction  of 
«i'7.>  M-r.iT  fee:  of  pile- pier  and  the  dredging  of  133,291  cubic  yanls  of 

Pie  vil::^  o:  :he  -arbor  ia  i:s  present  incomplete  condition  is  sbown 
by  the  iJkc:  :ha:  d:ir:ag  a  seven?  nonheast  storm  that  occurred  in  No- 
vezilvr.  InnS.  s^veare^a  ves^sels  sought  and  obtained  shelter  there. 

Sho-ulvl  aa  appropr;a::oa  b^  m^e  for  the  fiscal  year  ending  June  3<K 
1:^1. ::  is  coatemplare^l  to  expend  i;  cbieriy  in  pier  construction  and 
dr^jTir  ^.  Kcjv*:r^  lo  the  present  piers  may  retiuire  a  small  outlay.  An 
a:M^r^^^r.jfc::on  of  ^.>MMJ  is  recomiuendeil. 


fc « 


i:>;:r.i:i*:  :.^:    «rf  Eepon  o:  Cbicf  of  Ec^rlae^r:*  for  I'^rl,  pm>;e 'J0>4)..  $"J00. 0<X).  ■>• 

ArTr.  "T.*:e.i  >v  sh*  ITziti-d  Su:^* -. SojAV.*"' 

JLT' V*«  «^  ' «  «1  «cx*  «*  i    «-««^  «'J^«a*  S^  t  ^0»  .t.^^******  «••«••  «»•**•  •■••••  «•••  •»••  B«  w%  \r%m»  '* 

Toi^. C3,li43.TJ 

Monty  tiatemtnt, 

Ju'.T  I.  1?S<.  fisxoant  AvailftVi^ $1^9..^ 

Ac:o ui:;  *p i*i\>pr;A:<<*l  by  aoJ  ol  Au^Tist  1 1 .  1  ^Sr 10. 00»K  l"' 

10,  i^y.r 

Ju!y  1.  l>"^*.  AniouD;  ox|»entUHl  il'^r-ni:  tibial  year,  txi!  islvi^  of 

I lAl'i :;:;«*<  %»a:«4and  u^  J  ily  1 .  I -^-^ /- $1 .  TvJl .  :tt> 

J;i  T  I.  l>8.*,  d  :.vaiii  cv».rr*xl  l»v  rxi^'.r^  oouiraoi^ r*. tMM.N» 

t>..v.>r..'&; 

July  1.  I?HV  lulAuct?  avaiUMe tVX«'l 
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{Amoont  (estimated)  reqairedfor  completion  of  existing  project $137,000.00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  endine  Jnne  :U)yl891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 


AhBiraci  of  proposals  for  building  300  linear  feet  pile-pier  ^  Kewaunee  Harbor,  WUcanrin, 
received  in  response  to  advertisement  dated  September  20,  lc;88. 

[Opened  October  22,  1888,  by  Mi^-  Charles  E.  L.  B.  Davis,  Corps  of  Enf^fneers.] 


Haimd  piles,  12,600  linear  feet per  linear  foot.. 

lYorwaysheet-pilinjc,  48,600  feet,  B.M per  1.000.. 

White-oak  timber,  18,400  feet  B.M do 

White-pine  timber.  12  by  12  inches,  520  linear  feet  .per  linear  foot. . 

Wblte-pine  timber,  6  by  12  inches,  620  linear  feet do  . . . 

White>pine  plank,  3,600 feet,  B.M per  1,000.. 

8t0ne,  450  ourds per  cord.. 

Wzoaicht-iron  screw-bolts  and  tie-rods,  8, 000  pounds. per  pound.. 
Wronght-iron  spikes,  900  pounds do.... 

Total 


1.  P,  M. 

KnMjpand 

£.  Oillen, 

Baciue, 
Wis. 


$0.19 
29.00 
49.00 

.254 

.16 

15.60 

5.60 

.06! 

.04 


1 


7, 96a  10 


2.  Horatio 
Truman 

and  George 
Cooper, 

Manitowoc, 
Wis. 


$0.22 

30.00 

4&00 

.28 

.20 

laoo 

6.00 
.06 
.04 


8,663.60 


8.  Chris- 
topher H. 

SUrke, 

Milwaukee, 

Wis. 


10.23 

32.00 

60.00 

.40 

.40 

26.00 

7.00 

.06 

.06 


9.856.20 


With  approval  of  the  Chief  of  Engineers  a  contract  was  entered  into  October  31, 
1888y  with  Kuapp  &  Gillen,  the  lowest  responsible  bidders  for  this  work. 


Commercial  statistics  for  the  calendar  year  1888. 

[Furnished  b3*  J.  E.  Lathrop,  inspector.] 

Name  of  harbor,  Kewaunee,  Wis. ;  collection   district,  Milwankee,  Wis. ;  nearest 
light-bouse,  Twin  River  Point,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departures. 

S^^m 1..-^.  ,--^-T,,^-,  ,,--,,-,., rr-- 

No. 
310 
214 

Tons. 

96,606 

18.647 

No. 
316 

214 

Tons. 
90,606 
18.617 

fiaU _ 

.  —  .—  ......  —  .-      _.^.^ -.... . .... ... .. 

Total 

530 

115,343 

530 

115,343 

Compared  with  the  previous  year  the  increase  in  number  of  vessels  is  28  per  cent., 
and  in  the  tonnage  44.7  per  cent. 

Principal  articles  of  export  and  import 


EXPORTS. 


..•••.•••...•••••..•.......cords.. 

Barley bushels.. 

Brick number.. 

JIutU'r tons.. 

C;iie«ae do.... 

ITiah do.... 

Hay • do.... 

Kiaes do.... 

XfOmber feet,  B.  M.. 

X^ive  stock number.. 

^iill-^tufls tons.. 


2,800 

12,000 

50,000 

40 

75 

.    24 
12,00U 

>.5 

1,  000,  oou 
200 
200 


Oats bushels. 

l*eaM du... 

Provisions tons . 

Potatoes bushels . 

Poles,  telei;raph number. 

Posts,  fence do... 

Sliingles do... 

Ties,  railroad du  .. 

\V  heat bushels  - 

AV^cxmI cords . 

Wuul tuns . 


10.000 

20,000 

20 

3,000 

30J 

75,000 

1,  700,  OUO 

150,000 

100,000 

800 


Total  approximate  value,  $3C0,0i)O,  an  increatx'  over  the  previous  year  of  IG  per  cent. 


7«tM^    xr?*:3:;  o#  the  chut  or  nuxEESs.  c  8.  arut. 


mii 


id 
I.* 


IIlOL 

Tinyr  ?«*  riro  wteks  harboc  wtscoxsix. 


•>inei:i — T:  ««irzr!fr  a  iz&Tinbfe  ebaanel  from  L^ke  ^lichigan  into  Twin 

iv./fi-rr. — Pi^  ro:ft*^  >?c  ;i*  iapffov«Bi»t  of  this  harbor,  adopted  is 
I5CII.  J  j:.;  T-jied  5  V  'M  <ocB$crTXiraoa  of  nro  panIM  piers,  extending  firoo 
^le  r.-ner  m.-cTi  »  rir-^  I^^f*xK  ci-^iaKir  in  Lake  yicfaigan,  and  dredging 

rVweir  rwr^ — rt*3f  Aad  mb-piefs:  I?  North  Pier,  1,810  feet  long. 
<vai7Ci«ii  ':i  l.-M^}  :W«  o^  i-i^-pier.  14  feet  wide,  and  750  feet  of  cribi. 
:?>  >rrt  -w^bd^  t  S>i:a  Pier,  1.710  feec  Ion*,  composed  of  960  feel  of 
Ttje-rier,  !4  Se^:  ▼:*>*•  *a«i  .o»>  reef  of  erifc*^.  3i^  feet  vide.  The  pile-|>ien 
irvc^*  rau:  :>7:-I>74.  A:id  the  crt'rt*.  1S75-1SS4.  The  latter  are  in  good 
^Hfioi:?.*!!-  b*::  s.aie  i":=^  aad  repiury  will  be  leqaired  to  the  piling  ^ 
AX  eJLr>  di:e. 

r>ry'i  •'  oir/r. — OrrinJiriT  fr\«a  2  to  3  feet- 

r.'i  :■:  Irr-rl  wjtf  vireiiiPHi  ':o  the  repaired  depth  of  12  feet  in  1SS5, 
jia^'e  wi>:l  r.xe  jrfci-^  shoalia^  has  taken  place.  Id  ApriL  1>S9, 
A'cr.'!:?  r>  vrryr  zix  ir  Ji-i  ^  •iep:h  of  bat  9  feet  was  foaud  in  the  sboaltsst 
-.  ■"j*.'e.  l'*:.r  rv«:crjk:»xi  of  ;le  ehAnnel  to  a  depth  of  12  feet,  by  ilretig- 
:t  r.  ▼ .  ■>  -"  'T  •  *r  re^l  J  :::5e  «k  IS^. 

•  */^ "vt  ci'^^r  :)€  jijiKfMm  ffft^r. — By  hired  labor  and  the  nseofi 

rr::^*:  S:.i:c*  or^irice  li772  eabie  yard>  of  material  were  remored 
f:\VL-  :Lr  v::.,*rr.e\  The  dre^giiig  bepin  May  1st  and  was  oompletai 
J;i':e  o.  ISS.*, 

K^i^'i'^U  £i<  nf\":nnf%d^:U-n*. — It  is  not  deemed  necessary  to  mff 
aa  invcv.  -ite  %.v:rpIr::on  of  the  original  pnE^ject,  which  woald  require 
aa  ej.:er>:o:i  ^.^f  :I^e  North  l^er  of  about  400  feet,  and-  the  Sonth  Pier 
aVu:  r*.X^  :ee:. 

Tbe  cocur.erw  i>f  this  harbor  is  merely  nominal,  nearly  all  the  freight- 
tCiC  be:3j:  iior.e  by  rail. 

The  :::^.j*r.>veasen:  has,  however,  furnished  an  inside  landing-place  for 
i*ha:  vvx.nterw  there  :>,  a  great  advanta^  over  piers  extending  firoiD 
tlie  shore  :a:o  the  o|ien  lake. 

SluHiM  an  ai^propnation  be  made  for  the  fiscal  year  ending  June  30. 
l!<M,  ::  IS  eon  rem  plated  to  ex|iend  it  in  making  Te|>airs  to  the  pile-pienj 
and  dte^igin;:  if  iiecesssary. 

For  t*;i:are  iiKiiiitenance  to  the  channel  and  making  repairs  to  the  pile- 
pier^  Au  appr\>priation  of  $;UW  is  recommended  for  the  fiscal  year 
etnUr,:  June  i>*».  1591. 

K»«iwAt*xl  v-xvrt  v«v*  Koi»^>ri  of  Chief  of  Engioeor*,  l-^Tl,  page  IH:^) ^i6.\5-^^ 

AH^VrtAi^xl -tUSot-"^' 
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Money  statement 

Joly  1,  1888,  amount  available {135.33 

AmooDt  appropriated  by  act  of  August  11,  1888 ^ 2,500.00 

2, 035. 33 
Joly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1«88 1,395.90 

July  1,  1889,  balance  available 1,239.37 

r  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  una  30, 1891  3,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\     harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS  FOR  TBE  CALENDAR  TEAR  1888. 

[Fumiflhed  by  Henry  Mann.  ] 

Naitie  of  harbor.  Two  Rivers,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  neai)»t 
light-house,  on  north  pier-hcatl,  Two  Rivers,  Wis. 

^rrtral«  and  departures  of  vessels. 


Defk'rlption. 


Stemn 

Sail 

Total 


Arrivals. 


No. 
257 
160 


426 


Tons. 
210,000 
11.350 


221,360 


Departnrea. 


No. 
270 
149 


419 


Tofu. 
108.250 
11.200 


209, 540 


Principal  articles  of  export  and  import. 


EXPORTS. 


Apples barrels. 

Brer do... 

Brick nanil>er. 

Chairs do... 

Cheese pounds. 

VIsh do... 

!Pamitore pieces. 

IjAfhs Dumber. 

Lieather pounds. 

L.ainber feet,B.M. 

Ure  stock number. 

Total  approximate  value.  $1,234,340. 


400 

5.000 

1, 0<)0,  UOO 

500,000 

10.000 

1, 000. 000 

60,000 

200,000 

60.000 

1,500,000 

400 


Mercbandiso,  general tons..  600 

Mill-stuffs do....  3U0 

Pease bnsbeln..  2,04»0 

PIaster,land tons..  6,000 

Pork bsrrels..  li«0 

Provisions pounds..  10, 00>) 

Potatoes bushels..  1,500 

Posts,  fence number..  5,000 

Shingles do 2,00u,000 

Wooden  ware pieces..  22,000,000 


IMPORTS. 


Apples barrels..  1,500 

Bark ..cirds..  3,000 

Barley bushels..  5,000 

Brick number..  200,000 

Beer  and  liquors barrels..  4,000 

Coal tons,.  20,000 

Com bushels..  25,000 

Flour barrels..  4,0()0 

Hides pounds..  5.000 

Hay tons..  500 

Iron  and  steel pounds..  200.  ooo 

Livestock number..  500 

Total  approximate  value,  $046,500. 


Lumber feet,B.  >(..  3,000,000 

Laths number..  1,000,000 

Merchandise,  general Ions. .  1, 000 

Oats bushels..  2.^000 

Oil barrels..  1,0<H) 

Plaster,  rock tons..  5,000 

Provisions pounds..  10,  IKH) 

Salt barrels..  10,000 

Shingles number..  6,000,000 

SawTogs Feet,  B.  M..  15.000,000 

Wheat boshets..  600.000 

Wood cords..  6,000 
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I  I  ZX. 

DfPROVEMEXT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

Obftet. — ^To  secure  a  navigable  cbannel  from  Lake  Micbigau  intotte 
Manitowoc  River,  where  the  harbor  of  Manitowoc  is  situated. 

Project. — The  origioal  project,  adopted  in  1852,  provided  for  the  cob- 
stmction  of  two  parallel  crib-piers  220  feet  apart,  extending  from  the 
month  of  the  Manitowoc  Biver  to  the  12-foot  contoor  in  Lake  Michif^ 
It  was  completed  in  1871.  In  1881,  to  meet  the  increased  demands  of 
commerce,  a  project  was  adopted  for  extending  the  piers  to  the  lS|-foot 
coDtonr  and  obtaining  a  channel  of  not  less  than  14  feet  depth  at  the 
shore  line,  increasing  to  18  feet  at  the  entrance.  Pier  extension  oDder 
this  project  was  completed  in  1887  and  the  dredging  in  1889. 

Present  icorks. — Cnb-piers :  (1)  North  pier,  1,970 feet  long,  composed 
of  1,220  feet  of  cribs  20  feet  wide,  and  750  feet  24  feet  wide.  (2)  Sooth 
pier,  1,900  feet  long,  composed  of  1,150  feet  of  cribs  20  feet  wide,  aod 
750  feet  24  feet  wide. 

Ikpik  of  water. — Originally  3  feet. 

Soundings  made  May  27, 1889,  show  the  least  depth  at  the  cntmnce 
to  be  16.4  leet,  and  a  channel  midway  between  the  piers,  abont  100  feet 
wide,  with  a  depth  of  14  feet  or  over. 

Operations  during  theJUcal  year. — ^Upon  the  opening  of  navigation  in 
1888,  it  was  found  that  the  depth  of  water  between  the  piers  would  DOt 
allow  vessels  drawing  more  than  12J  feet  to  enter  the  river. 

The  funds  available  were  not  sufficient  to  fit  out  a  dredge  and  do  tiie 
dredging  required.  The  city  of  Manitowoc  proposed  to  dredge  a  nar- 
row channel  through  the  bar  with  the  understanding  that  the  (Joited 
States  should  at  its  convenience  do  an  equal  amount  of  dredging  in  the 
river  for  the  city.  Under  this  arrangement  2,li30  cubic  yards  were  re- 
moved, under  my  supervision,  early  in  July,  1888. 

As  soon  as  ]H>ssibIe  after  the  funds  appropriated  by  act  approved 
August  11,  1888,  became  available,  the  United  States  dretlge  No. 2  waa 
fitteil  out  and  dredging  began  September  21,  and  was  continuetl  until 
the  close  of  navigation,  November  24. 

The  work  was  resumed  April  2,  1889,  and  completed  May  4. 

Twenty  eight  thousand  one  hundred  and  twenty  cubic  yards  of  ma- 
terial were  removed  from  the  chaniH?!  by  the  Government  dredge.  On 
stormy  days,  when  it  was  imiiracticable  to  <lreclge  Iwtweeu  the  piers, 
2,230  enbic  yanls  were  dredgetl  in  river  to  reimburse  the  city  for  dredg- 
ing the  same  quantity  from  the  channel  in  July,  1888.  Two  thousand 
two  hundred  and  sixty  cubic  yanls  were  also  removed  from  shoal  places 
in  the  river,  the  cost  of  the  latter  lacing  ])aid  by  the  city  of  Manitowoc 
and  private  parties. 

Under  contract  date<l  November  1,  188S,  with  Messrs.  Truman  and 
Cooi>er,  of  Manitowoc,  Wis.,  for  rebuilding  400  linear  feet,  more  or  less, 
of  the  south  pier  al)ove  the  water  line,  work  began  May  1,  1880;  4(»l 
linear  feet  were  eompleteil  May  31, 1881>,  and  the  contract  eloscil. 

Bemarksand  rec*,mmendation9. — The  north  pier  was  completed  in  18S5 
and  the  south  pier  in  1887.  There  being  no  outer  bar,  further  ])ier  ex- 
tension is  unnecessary.  No  ad<litional  estimate  is  deemed  necessary  at 
present,  as  the  estimated  amount  required  for  the  completion  of  the 
existing  project  (88,302.45)  will  probably  be  sullicient  to  rebuild  the  dc- 
cjiye<i  sui>erstructure. 

This  is  one  of  the  most  important  harbors  on  the  west  shore  of  I^ke 
Michigan  north  of  Milwaukee.    A  large  number  of  vessels  annually 
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Beek  shelter  here  from  storms,  while  many  also  come  to  avail  themselves 
of  the  advantages  afforded  by  the  ship-yards  and  dry -dock. 

Shonld  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  contemplated  to  expend  it  in  rebuilding  the  inner  ends  of  the 
piers,  which  are  decayed  above  the  water  line. 

Estimated  cost  (see  Report  of  Chief  of  EngiDeere  for  1831,  page  2094) . . .  |a08. 182. 54 
Appropriated 299,820.00 

Money  statement 

Jolj  1, 1888,  amooDt  available $488.85 

Amoiint  appropriated  by  act  of  August  11, 1888 8,000.00 

8,488.85 
Jalj^,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1888 7,515.74 

Joly  1,  1889,  balance  available 973.11 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

Amount  that  can  profitably  be  expended  in  fiscal  year  ending  JnneSO,  1891  8, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


LiBt  of  materiaU  and  labor  U9ed  at  Manitowoc  Harbor,  Wisoonsin,  under  contract  dated  No- 
tember  1,  1888,  with  Messrs,  Truman  4"  Cooper^  for  rebuilding  401  linear  feet  of  ike 
south  pier  above  the  water'line. 


ArUdes. 


JPine  timber,  12  inches  by  12  incheo,  framed 

Time  pluik,  3  inehes  by  12  inches  laid 

J>rift-boIU 

Wroiight  spikes 


.linear  feet. 
.feet,B.M. 

pounds. 

do... 

cords. 


Total 


Quantity. 


6, 286.5 
10.122 
4,783.7 
412 
76.2 


Price. 


10.30 

20.00 

.03 

.04 

5.76 


Amount 


$1, 870. 06 

202.44 

142.91 

18.48 

43a  15 


2,879.03 


CiMt  per  Tmear  foot,  |6. 68iV 


Abstract  of  proposals  for  cutting  down  and  rebuilding  400  feet  of  superstructurCf  south 
pier,  Manitowoc  Harbor,  Wisconsin,  received  in  response  to  advertisement  dated  September 
tlO,  1888. 

[Opened  October  22, 1888.  by  Mi^j.  Charles  £.  L.  B.  Davis,  Corps  of  Engineers.] 


Cbarles  Bemer,  Green  Bay,  Wis  — 
Horatio  Tmman  and  George  Cooper, 

ICanitowoc^Wis 

Christopher  H.  Starke,  Milwankee, 

Wi» 


10.30 
0.30 
0.35 


fl8«S    . 
P4 


$18.00 
20.00 
25.00 


O    (4 

©Id   .' 
o'S'S 

288 

to 


$8.00 
5.76 
7.00 


§518. 


|0.03i 
.03 
.04 


m 

5:913 


10.031 
.04 
.05 


ToUl. 


$3, 187. 91 
3.120.80 
8. 738.60 


With  the  approval  of  the  Chief  of  EoglneerH,  a  con'  ract  was  entered  into  November 
1, 1888,  withTrnman.^  Cooper,  the  lowest  responsible  bidders,  for  this  work. 
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I  I  12. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  MICHIGAIi. 

Object — To  secure  a  navigable  cLanuel  from  Lake  Michigan  into  the 
larbor  of  Sheboygan  at  the  month  of  the  Sheboygan  River. 

Project — The  project  for  the  improvement  of  this  harbor  was  adopted 
n  1852,  and  had  for  its  object  the  formation  of  a  12  foot  channel  en- 
ranee  to  the  mouth  of  the  Sheboygan  River.  This  was  modified  in 
L873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
Iredging.  Both  projects  were  completed  within  their  estimated  cost, 
md  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
3eween  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
L2  feet  between  the  piers  and  on  the  outer  bar.  The  existing  project 
eras  iulopted  in  1881,  its  object  being  to  deepen  the  channel  still  further, 
by  extending  the  piers  to  the  20-foot  contour  in  the  lake  and  dredging 
:o  a  depth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14 
feet  at  the  shore-line. 

Present  uorka. — Pile  and  crib  piers.  (1)  North  pier,  2,044  feet  long, 
^oilt  by  the  city,  from  12  to  20  feet  wide ;  1,094  feet  of  cribs  20  feet 
Bride,  and  60  feet  of  cribs  30  feet  wide.  (2)  South  pier,  2,260  feet  long, 
composed  of  780  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to 
>0  feet  wide ;  132  feet  of  pile-pier  20  feet  wide,  1,298  feet  of  cribs  20 
feet  wide,  and  50  feet  of  cribs  30  feet  wide,  built  1852-1887.  About  700 
feet  of  each  pier  built  since  1871  is  in  good  condition,  the  cribs  having 
been  sunk  on  a  stone  or  pile  foundation.  Previous  to  1871  they  were 
sunk  on  the  natural  lake  bottom,  composed  of  shifting  sand,  and  caus- 
ing them  to  settle  very  unevenly. 

Depth  of  water, — Originally  4  feet.  Soundings  made  in  April,  1889, 
showed  a  depth  of  but  IH  feet  in  the  sboalest  place.  The  excavation 
of  a  navigable  channel  14  feet  in  depth  began  May  11, 1889,  and  was 
t5ompleted  June  19,  1889. 

Operations  during  the  fiscal  year, — Under  contract  dated  November  1, 
1888,  with  Messrs.  Truman  and  Cooper,  of  Manitowoc,  Wis.,  for  the 
construction  of  four  cribs,  each  60  by  20  by  18^  feet,  including  super- 
structure, for  the  extension  of  the  south  pier  200  feet,  work  began  Juno 
5,  1889,  and  is  in  progress. 

By  hired  labor  and  the  use  of  a  United  States  dredge  20,150  cubic 
yards  of  material  were  removed  from  the  channel.  The  dredging  be- 
gan May  11.  and  was  completed  June  19,  1889. 

Remarlcs  and  recommendations. — As  stated  in  previous  reports,  dredg- 
ing affords  but  temporary  relief,  as,  owing  to  the  open  character  of  the 
old  crib-pier,  large  quantities  of  sand  pass  through  the  piers  and  are 
deposited  as  a  bar  near  the  entrance. 

This  bar  has  been  a  great  impediment  to  commerce,  and  it  is  thought 
that  no  i)ermanent  improvement  can  be  obtained  until  the  piers  have 
been  extended  over  the  bar  into  deep  water.  It  may  also  be  necessary 
to  render  the  older  portion  of  the  piers  sand-tight  by  means  of  some 
kind  of  revetment.  In  view  of  the  above  facts  a  sufficient  amount  of 
money  should  be  made  available  to  permit  the  rnpid  extension  of  the 
piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extensively 
sought  for  shelter  if  the  depth  was  suflBciently  permanent  for  vessels  to 
rely  upon. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  proposed  to  expend  it  in  pier  e^^tensiou  and  such  dredging 
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and  repttin  mb  may  be  neeessary  tar  the  maintenanoe  of  the  cbanMl 
and  piers.    An  ajynipriation  of  #501,000  is  rcconamended, 

EfltwaUd  coiit  (•»  Report  ofCkMrofEBfiiMen,  1681,  pa^  2101) |150,eii 

Ad^tioMd  mUmuc  (aee  Report  ofducf  of  Eoi^Been.  IfiBt,  page  l(fi6) ....       4^001 

T©UI 19S.(» 

AppropciAlod .. — • 113»C0 

Jfoa€f  staiemeML 

JolT  1.  l;»e,  unut  ftTmOable 1629.$ 

ABMnt  sppivprimted  bj  aet  of  Aognsl  11«  1866 15,00Q.(^ 

Jot  J  1.  Id89,  aoMoiit  expended  daring  fiscal  jear,  exelasiTe  of 

liabUitieooQtataBdinirJalTl.  l!Jl« $2,011.50 

Jalj  1,  l!^t9,  aBooBt  eoTored  bj  exialing  contracto 11,000.00 

13,01136 

Jnlj  1.  lr!iB9.  balance  available 2,617.{6 

{Amonnl  teotimatcd)  leqniied  for  ccHupletion  of  existing  project 82,000110 
AmoodC  that  can  be  protitabljexpemkd  in  fiseal  jear  endins  JonedO,  1891    5O.O00lM 
Sabmitt^d  in  compliance  vith  reqoirementa  of  sectiooa  2  of  river  and 
barbor  acu  of  1*366  and  1S67. 


Ak$U^ri  of  prt»p<u«f«  for  300  ftti  pier  ertrmnom,  wmik  jN€r,  Skekoif fmm  Hmrhor^  Witeonm^ 
rtctirtd  ra  rt9pom»e  to  Adrerti9<mtmi  dmUd  Stpiemhier  :9D,  ltJ8t^ 

[OpeiMtl  OctoUr  22.  IWa?.  hy  Ua^i  Ch^-  E-  L.  B.  BAvia.  Carps  U  KBsiMerm.] 


1.  F.  M. 
Knapi»  and 

RariM,  Wia. 


2-  Charl«a 
Grven  Bar. 


a.  HoTAtio 
TmaiAD  and 

G< 
Cooper. 
iU>woc,Wia. 


Piae  limber    13  bv  1«  aixl  12  by  It  iacb«« 

\%SM  linear  f«><t».  per  linear  foot 10.27 

Hr«kic«  timber,  i:*  bj  18  ao4  12  by  12  inches 

<t.7iMliofar  feeH.  fier  linear  foot .23^ 

Pme  plank  1 12. 9iiOf««t.  K.  M>.  per  l.OOU....  l.VM    , 

Stone  tTi^  c»»ni#K  p^r  eor.i 6-T5    ' 

Wroochl-irvo  dnft-lolU  <  15.500  puunda),  per 

po«n4 •« 

wwnicbl-iron  ncrew  bolt*  \  1.400 pound»V  per 

po«»l •<*♦    I 

Wi«acbt-in>nApikt>«  4400 poands>.  per  pound.  .04    , 

Pik«tOOpi)««^<^'^  *®-**    i 

Total 11.423.50    ; 


$0.90 

.24 

17  00    I 
9.50    ■ 

I 

.034  ! 
.04     . 

too 

11.550l10    I 


$0.28 

.23 

IflLOO 

5w75 


I 


.04 

.04 

•.00 


i.  <Tiri«- 

tophcT  H. 

Stark.    MO^ 

waokf^ 


!«. 


I 


.fS 
15i« 


U 


With  the  approval  of  the  Chief  of  Engineen,  a  coDtraet  was  entered  into  Novem- 
ber %  Idtr:^,  with  Truman  Sl  Cooper,  the  lowest  rb6XH>n8ible  bidders  for  this  work. 
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(FaroiabMl  bv  Paul  Krez.  deputy  collector  of  enstoma.] 

Name  of  hsrbor,  SheboygMi,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearwi 
ligbt-bonse,  Sheboygan,  Wis. 
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0«rn 


Arrivals  and  departures  of^  vessels. 


Deicription. 

Arrivals. 

DeiMirtares. 

«ttMl 

No. 
409 
650 

1,158 

Tona. 
236.629 
65,087 

No. 
499 
656 

Tons. 
238.629 

Ml 

63.853 

- » -_ » - 

Total 

308.716 

1,155 

303,482 

Principal  articles  of  export  and  import. 


EXPORTa 


.baAhela.. 
.barreU.. 
tons.. 


8,000 

2.000 

400 


MfU-stnffs ton*.. 

Oatii «. bnabela.. 

Plaster,  land Uma.. 


IMPORTS. 


cords..  3,000 

tons..  32,000 

Jjmvoher feet,  B.M..  36.000,000 

lAAhs nnmber..    5,000,000 


Piaster,  rock tons. 

Salt barrels. 

Shinfsles ..number. 

Wood cords. 


800 

40.000 
2,500 


2,021 

10,000 

6,000,000 

86,000 


NoTS. — Mr.  Krez  states  that  the  statistics  of  Alports  and  imports  are  incomplete, 
the  basiness  transacted  by  the  steam-boats  being  entirely  omitted. 


I  I  13. 
IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object, — To  secure  a  navigable  djannel  entrance  from  Lake  Michigan 
to  a  small  artificial  harbor  formed  by  excavating  two  interior  connected 
basins. 

Project. — The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1869,  and  provided  for  the  building  of  two  parallel  piers  ex- 
tending from  the  shoreline  to  10  feet  of  water  in  the  lake,  and  the  exca- 
vation of  a  basin  600  feet  long  by  200  feet  wide  inside  of  the  shore-line. 
In  1870  a  deflection  of  about  10  degrees  to  the  southward  was  made  in 
the  direction  of  the  piers,  this  being  considered  a  more  favorable  direc- 
.  tion  for  their  alignment.  In  1876  a  further  modification  of  the  plan  was 
made  by  excavating  a  second  basin  to  the  northward  and  nearly  at  right 
angles  to  the  first  basin,  and  extending  the  piers  to  the  14-foot  contour 
in  the  lake.  This  doubled  the  available  area  of  the  harbor  and  reduced 
the  height  of  the  entering  waves  very  materially. 

This  is  the  project  now  being  carried  out.  The  two  interior  basins 
have  a  combined  area  of  about  5|  acres  and  are  to  be  dredged  to  a  depth 
of  12  feet,  with  a  channel  of  the  same  depth  connecting  them  with  the 
lake,  the  channel  inclosed  between  two  piers  150  feet  apart  and  extend- 
ing out  to  14  feet  of  water. 

Present  works. — (1)  North  pier,  920  feet  long,  composed  of  370  feet  of 
cribs  14  feet  wide  ;  500  feet,  20  feet  wide,  and  50  feet,  24  feet  wide.  (2) 
South  pier,  1,226  feet  long,  composed  of  370  feet  of  cribs,  14  feet  wide; 
450  feet,  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers  were 
l)ailt  1871-1887  and  are  in  fair  condition. 

Depth  of  water. — At  the  mouth  of  Sauk  Biver  originally  about  1  foot. 
Soundings  made  in  May,  1889,  show  a  navigable  channel  between  the 
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3t>G6    uiPOBT  or  tub  cuicp  of  ssgixeebs,  u.  &  aeht. 

P«ff«  i4  10  Hert  in  d<^ich«  mad  an  nTcnge  depth  of  mboot  9  feet  in  tbi 
i»i>nk  Ua>:b  and  S  fret  in  the  vtr«t  basin. 

« i^ermfMmt  dmrim^  tkejUeml  yemr. — By  hired  labor  and  the  nse  of  Unitoi 
Si^ic:^  Drvtlpr  No.  r,  died^ni;  beiran  Jane  22, 1889,  and  to  Jane  dO^tki 
c:««$e  ai  thtr  djcal  year,  3^510  cobic  vanls  of  material  were  removed. 

Btrnmrti  ^md  rtiommt  mdmtwm  t , — No  farther  extenaion  erf*  the  north  pis 
u  o>nteBipla{«:d. 

T«>  oKop^te  the  prc^t  the  9oath  pier  ahoold  be  extended  lOOfset 
an>l  al«Ki:  6M.WiU  cnbic  yanis  <^  material  remored  by  dredging.  Us 
a  ill  EDrrt  liie  pr%r«ent  and  prospective  demands  of  eommeroe. 

Cr l^  XoiL  {^  and  9  of  the  north  pier  reqoire  additional  stone  filliig 
an*!  pUckinjir. 

Tlie  {tit-rs  U-:r^  short  and  the  lake  bottom  hard  the  probable ooit of 
maiii;eajnce  will  be  small. 

£>^ty  five  and  three  fourths  per  cent,  of  the  dredging  is  oompktsli 
and  93^  \^T  cent,  of  the  pier  constmction. 

The  funds  available  are  probably  snfficient  to  complete  the  dredgiii( 

SiioaUl  an  approptiation  be  made  for  the  fiscal  year  ending  JuneSi^ 
1S91.  it  is  contemplated  to  expend  it  in  completing  the  sonth  pieriai 
Biain . ecanct  of  the  works.    An  appropriation  of  $7,000  is  recommesdei 

£rtiBiAt<«i  c<iM  .««^  loffiori  ofChi^f  of  En^iwera,  1^77,  pa^  866) $154,587.17 

Jk^kLt  a-caI  «>:iDiase  ,Crpon  of  Chief  of  ED^ueen,  1^),  page  lStt2) 87,OO0LM 

l«l,Sff.l7 
Appcvpriaccd 174,5(WLli 

Ja'.T  1.  l'^!'^.  aoK^ant  aTaiUbl* $1,039.37 

Aaa^^cot  a)*2«r\.vr:jtcU  by  act  of  Aogiul  II,  1*:K^ 5,000.01 

6,039.V 

JqIt  1. 1^-^.  amoanK  o\peiitltf0  daring  fijcal  year,  exc]iiiiiT«  of  Uabililiea 
uat»tau«i;Dg  Ju*y  1.  l>'v* ..  — 69111 

Jaly  1,  lfA\  balance  availabl*^ 5.34&3S 

{AoK^ixTit    tf'^ciuiatetl  *.  reqninsl  for  completion  of  existiof;  project ...       7,00lLi 
AuH^aut  that  can  be  pnidtabljrexp«*ud«dintiacal  jeareDdiDf;Jtine30, 1891      7,80QLi 
Submttusl  in  iM:ii|iliauce  with  Tv«[uinMDeaU  of  sectiona  2  of  river  and 
harb^T  ac:^  of  l!^jO  and  l!*67. 
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[  FuraUbed  by  JauM  McCarthy,  barbor-maftter.  ] 


Name  of  harbor.  Port  Washington,  Wis. ;   collection  district,  Milwaukee,  Wii.; 
nearest  li^ht-'joiisf ,  Tort  Washington,  Wis. 

ArriraJi  amd  departures  9f  te»»eU. 


Dvccriptioii. 


StMIB 

6m1 

Total 


Arrirala. 


31 
ITS 


IM 


Ibiw. 
3,800 
19,810 


I^CIO 


I)«partiir» 


I' 
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Principal  articles  of  export  and  impart. 


'ApplMi barrels. 

Jteney bushels. 

Bmuis do... 

Beer barrels. 

Brtok number. 

Bolter pouuds. 

Chairs number. 

Com bushels. 

CkeMe pounds. 

TlfTt dosen. 

Wwi pounds. 

l^miture pieces. 

tons. 

Total  approximate  valne,  $1,070,600. 


Apples barrels. 

JSmrk cords. 

Barlej bushels. 

Beer  and  liquors barrels. 

Ceel tons. 

Cem.. bushels. 

Vlo«ir barrels. 

Hides pounds. 

Bej tons. 

l^POO  and  steel pounds. 

Irenore ions. 

Total  approximate  value,  $803,400. 


EXPORTS. 


600 

20,000 

1,000 

1,200 

1,200.000 

100,000 

5.000 

8,000 

180.000 

100.  Otto 

4.000 

80,000 

300 


Lath number. 

Leather pouuds. 

Lumber feet,  B.M. 

Merchandise,  general tons. 

Malt pounds. 

Mill  stuffs. tons. 

Oats bnahels. 

Peas do... 

Pork  barruls. 

Pro  V  isions pound  s . 

Potatoes bushels. 

Shingles'. number. 

Wheat. biuhols. 


1.200.000 

700,000 

5,000,000 

1,100 

625.000 

6.000 

7,0U0 

2.500 

50 

50,000 

2O,U00 

3.000,000 

7.000 


IMPORTS. 


500 

1.600 

140,000 

500 

3,000 

10,000 

200 

1,500,000 

400 

100,000 

1.600 


Lumber feet,  B.M..  5,500,000 

Laths. number..  1.300.000 

Lime barrels..         1,000 

Merchandise,  general tons..  000 

Oil barrels..         1,000 

Plaster,  rock tons..  30 

Provisions pounds..      200,000 

Salt .iMirrebi..         8,000 

Shingles number..  3,000,000 

Wheat bushels..         5,000 

Wood cords..  300 


I  I  14. 

HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 

OhjecU'-'To  provide  a  secure  anchorage  for  vessels  engaged  in  the 
general  commerce  of  the  lakes,  by  inclosing  the  northern  section  of 
Milwaukee  Bay  within  a  breakwater  formed  of  timber  crib- work  placed 
and  sunk  upon  a  foundation  of  stone. 

Project. — The  project  was  adopted  in  1881,  and  provided  for  the  con- 
struction of  a  breakwater,  the  north  arm  of  which  commences  at  a  dis- 
tance of  about  600  feet  from  the  north  shore  of  the  bay  in  a  depth  of  8 
feet  of  water.  Its  direction  is  S.  25°  19'  E.,  and  its  length  2,450  feet. 
From  this  point  the  direction  of  the  main  arm  of  the  breakwater  is 
changed  to  S.  11^  00'  W.  for  the  proposed  distance  of  5,200  feet,  with 
an  opening  of  400  feet  at  a  distance  of  1,000  feet  from  the  angle,  to 
provide  a  fair-weather  entrance  and  exit  for  vessels. 

Present  works. — The  north  arm  of  the  breakwater  is  completed.  The 
northern  section  of  it,  600  feet  in  length,  is  composed  of  6  cribs,  each 
100  feet  long  and  20  feet  wide,  and  the  remaining  1,850  feet  of  37  cribs, 
each  50  feet  long  by  24  feet  wide. 

The  dimensions  of  the  cribs  forming  the  main  arm  are  50  feet  by  24 
feet  by  22 J  feet.  Nine  hundred  feet  of  this  arm  to  the  northward  of 
the  opening  has  been  constructed,  upon  which  650  feet  of  superstructure 
has  been  built  to  a  height  of  6  feet  above  datum,  and  two  cribs  (Nos. 
63  and  64),  each  100  feet  by  24  feet  by  22J  feet,  have  been  sunk  to  the 
eoathward  of  the  opening. 

Depth  of  water. — The  slope  of  the  lake-bed  from  the  northern  end  of 
the  breakwater  to  the  angle  formed  by  the  north  and  main  arms  is  0.87 
feet  to  100  feet,  the  angle  crib  being  set  in  20.4  feet  of  water.  The 
Skverage  depth  of  water  on  the  line  of  section  of  main  arm  to  the  south- 
ward of  the  opening  is  34.615  feet. 


r.-^-^    ii^'.ir  :c   r^z  chislf  of  engixixhs,  c-  s.  abut. 

'''•jrrir^f'U  « I  ■•  r;  *ri<f  -ifttf,  jrtrr. — ^Tbe  act  of  Congress  of  AngastU, 
l-'S'*.  i^—nz  If  c-'jrii'c^i  •r'v,»t«>  for  eoatinaiDg  this  improvemait,t 
n  ii"r-j»:r.  LkZr^i  >"  ~r.i  '  t- r  11.  L^^>.  was  enterctl  into  with  GhriiitoplMi 
H.  2^:iri-.   'c  M  .viii.rr.  U'js^ior  the  coastruction  of  100  feet, more 

•.••ir  :r- .  >;.  ::  .  ■:  -..^-z^^.^q*  ■»  fcet  by  24  feet  by  22J  feet,!* 
':«*^a  si::  V  ji  7«. >;:.•.  :  :;*•=.  ^  s-M»a«r  foandation  on  the  main  arm  IM 
yt^r  -■  "i-tf  ZiC'-Vcri.  :  :l-e  oc.*rc:3^.  and  two  cribs  (Xos.  (»3  and  64], 
rj»:ii  1  -•>  :rr-:  1  :c^.  -  t.  c   ^*^a  fank  ro  the  scat h ward  of  tbe  oi>eniDg. 

iri*:*tr  xar-ii::  v.-^  lii'?  •.  vz^r.  the  ^"ow  Ihttikam  has  been  mufr 
'^::t^i  !:•  1  -:j:1:-?j:~'  ^:  :^e  socrutrm  end  of  the  breakwater  during  tbe 

^f*a«xrlvi  M£  ^^.'•' /ifj^;i  ft:-*.  V. — The  distance  from  the  sonthemex* 
rr^aiiTy  .£'  :j.'e'  T.iri  c::if  -a»icr  previoa*  contracts  to  the  opening  of 
*«.v  fctrc  :-.c  iur  T-:a.:l:vr  c:i:rA:io?  and  exit  was  loO  feet.  For  fotnie 
T  ck  ::  I:a*  "ceeii  •:»:::  ^I'l^rvti  exwiient  to  increase  the  lengths  of  the 
or/rs  :  Ir*  i^e:.  ^2«i  ^>  :2-:  tiistance  from  thesoatfaeni  extremity  of  the 
v.ci  :-.c»*  i-'i-rr  :  T^-.^n*  ^:o:l:^JU!rs  to  the  0£)enin^  was  but  150  feet, 
;&  ..-rb  y :.  i-l  >•  :r-:  :-  '.^r  ztb.  was  bdilt  and  sunk,  in  order  that  tka 
rtai^n-ic  lv«-'  :"-i^:  >-•  •  ■■-  '^^  '^s.  one  orili.  As  a  precantionary  measire 
;:  hi*  Itrri  o  c-iil-rr"-:  jL*:v:>;il»ie  to  construct  at  least  400  feet  inlengtk 
ot"  :j.e  :l-;-  jxui  :■:  :Lc  ^•^^tliward  ot  the  opening,  in  order  toreort 
i::j  :-:r:ts  ■.:  ^^vc  Jkz. :  :ct  :o  which  this  isolated  section  may  benb- 
;rc:cO  r!:c  o.  ->cr'-c:::n  ^l..I  siakiUj;  ut"  the  last  crib  to  the  northwiri 
"ot  :he  4'*.' :'c\::  oitrziu  >"o.  6J  will  therefore  be  deferred  until  the KN 
free  :o  :hc  ?•  u:^*Mni  ■.:'  :ac  oj-eaing  is  secured- 

Ca?:.  W.  L.  Mi::sLjkll.  C* >iix>  of  Eu^neers,  United  States  Army,  whifc 
ia  chirp?  o:  :L.>  work.  siil«a;it:^  a  project,  under  date  of  March  7, 18»7, 
rl-r  *ji:M. u^  ,\  i^z-^sziftnz  sui^r^trncrure  of  piers  for  lake  harbor  worb, 
coc*:>::- sT  •::  o  u^rtu  r'.ictVi  with  cast-iron  plates. 

T*- ^  :  r  cvt  WAS  rticrred  to  the  li«xird  of  £u;:iueers  at  XewTork, 
wjaIi  ^.i'r  jji  ::s  ..^I'iLioa  that  it  would  Ik?  well  to  construct  abont230 
:Ve:  .-  .-.:  ,;:1:  in  :Lie  ilios:  exjK>sevl  part  of  the  breakwater  as  an  experi- 
ViiKi.:.      S^e  Avi^u^Iix  11  II.  Annual  KeiH)rt  of  the  Chief  of  Euginees 

TL.:s  rtvo::.*^e-^«l.i:;ou  of  the  B^-Mnl  having  been  concurred  in  by  the 
C'h.r:  o:*Kji;::itvrs  ia  the  project  lor  the  expenditure  of  the  funds ^ 
propri.iCt^l  :or  tlie  hiirl'or  %)i  refuge,  it  was  proposed  to  bnild  200  feet  of 
in.^iMaottl  ooiiortre  surerstructure  of  the  approved  plan.  This  was  at 
nrst  iii^pnned  by  rheCu:ef  of  Erigiui»ers,  but  subsequently  moditied,  j 
and  ilirevcioij?  given  to  sul«aut  a  plan  and  estimate  based  uix>n  a  study 
of  tbe  concrete  supfrsrriicrure  used  at  Buffalo,  y.  Y. 

After  a  careful  >:udy  of  this  plan  a  re|H)rt  was  submitted  and  a  rec- 
ommeiularion  m.ule  that  the  execution  of  the  concrete  superstructare 
Ih?  susivudfd  and  the  wort  coutiuueil  according  to  the  plan  previously 
followeil.  which  rt*conimendaiiou  was  approved. 

The  corresiK>udeuce  relating  to  this  subject  is  herewith  subjoined. 

Money  statement. 

July  1. 1>^.  auuuiDt  ^kvail^ible |:{,63&2) 

Amou'^c  appropriate^l  by  ai.  i  of  Aiiijust  1 1,  IS'^? 70,  OOiL  W 

73,638.23 
July  1,  1>":*J.  auioiiut  expemUHl  liiirini;  fiscal  year,  exclasive  of  j 

liabililirs  outatamlinj:  July  I,  l-'N? 130,249.88 

Julv  1.  l^•^l^  aiLouut  covereti  bv  existing  coutracts 37,  I5i>.  11 

67,40iM    ./ 

July  1,  IS6d,  balance  available 6.23iS4 
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{ijDoant  (estimated)  required  for  completion  of  existins:  project $418, 000. 00 
AmoonttDatcanbeprofitablYezpendedinfiscalyearendiDg  Juue30, 1891  200,000. 00 
Sobmitted  in  compliance  with  requirements  of  sectious  *^  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatraet  of  proposals  for  construction  of  400  feet  hrealtcatir,  harbor  of  refuge  at  Mil' 

waukee  Bay,  Wisconsin, 

f  Baoelved  in  response  to  advertlReinent  dated  October  1, 1888.  and  opened  October  31,  1888,  by  Mi^. 

Charles  £.  L.  B.  Davis,  Oorpu  of  En<elDeere.] 


timber,  661.300  feet,  B.  IL,  per  1,000 

7fB6  plank,  25,000  feet,  B.  M.,  per  1,000 

Vine  I'inch  boards  in  work,  2,100  feet,  B.  M.,  por 

1,000 

Xraii  drift-bolts,  67,800  pounds,  per  ponnd 

XiMi    torew- bolts,    nats.   and    washers,    1,250 

yonnds,  per  ponnd 

Iras  spikes,  2,000  pounds,  per  pound 

StoBiSw  4,100  cords,  per  cord 

VnuDUiK  timber,  including  placing,  sinking,  fill- 

lac  eribs,  etc.  661,860  feet,  B.  M.,  per  1,000 

lAjfiig  plank  25,800  feet,  B.  M.,per  1,000 

Taking  up  plank........ 

Total 


s« 


H 


ft  o'"^ 


$17.00 

15: 00 

10.00 
.03^ 

.06 

.05 

7.50 

8.00 
6.00 
ft.  00 


47,546w00 


$19.00 
16.00 

14.00 
.04 

.05 

.05 

&25 

8.60 
7.00 


52,34L30 


p. 

si? 


$15.00 
14.00 

20.00 
.03 

.04 

.04 

7.00 

8.00 
6.00 
6.00 


43.002.28 


g 


GO  fi 


$16.00 
16.00 

20.00 
.034 

.05 

.04 

8.00 

8.00 
4.00 
4.00 


$16.75 
13. 5U 

15.00 
.03 

.041 
.041 
7.40 

7.26 

5.00 
5.00 


48,080.14  46,186.89 


With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  November 
1^  1888,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder  for  this  work. 


COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Milwaukee,  Wis. ;  the  nearest  port  of  entry  is  Mil- 
waukee, Wis.  Amount  of  revenue  collected  during  the  calendar  year  ending  Decem- 
ber 31,  18H^,  is  $291,492.63. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingionj  D.  C,  September  1, 1888. 

Major  :  After  approving  3'our  project  for  harbor  of  refuge  at  Mil- 
waukee, with  certain  modifications,  as  set  forth  in  yesterday's  indorse- 
ment, the  Chief  of  Engineers  concluded  that  he  would  modify  the 
experimental  portion  of  the  work  of  200  feet  of  concrete  and  iron  super- 
Btructare  by  omitting  the  iron,  the  experiment  in  Buffalo  of  concrete 
alone  having  so  far  worked  very  satisfiictorily. 

The  Chief  of  Engineers  therefore  directs  that  you  suspend  the  proj- 
ect for  superstructure  and  submit  a  plan  and  estimate  based  upon  a 
study  of  the  concrete  superstructure  used  at  Buffalo,  N.  Y.,  by  Captain 


«      I 


*  .    h      T  7  .= 


i^v'Srr  'y^  rns  chttt  op  exgixcers,  r.  s  armt. 


>I A  M-.   wr.k  7  ii.:*ci  joa  viH  pieMe  correspoiid  vith  a  view  to  obtainiat 
:ro«i  1l  £  ic.I  ^-^^MnJi  f^^tsA^asms^  wod  sack  other  infomuitioii  as  ht 

Very  n^p^tctftillr.  roar  obcdknt  serraot, 

CUSIKKX  B.  Skabs, 


Im  Charge  of  Ogitt. 
M-k;.  ChxSw  E.  I«  B.  Datis. 


UETTZS  OF  XAJOB  CHASIXS  E.  L.  B.  DATIS,  COSP3  OF 

r.  SL  ExGiXEES  Office, 
Jf ilnvixr^  WiM^  Detember  19,  ISSS. 

SHk :  In  ac«!0'>iiziat  vith  instmcthmscontadiied  id  Department  letta 
o\  S«>^':ecnber  1.  Ins^l  I  have  the  honor  to  snbmit  the  followiDg  pltf 
^:  'l  ^<~:aiA:r  f*>r  bailding  ^00  feet  c^  superstmetare  of  the  break watff 
•>•!'  ^b<e  b^rt<»r  ot  recupt  ac  Milvaukiee.  Wi?^  said  plan  being  based  upon 
jk  ^:ii*iy  oc  chf?*  coccr^ce  scperstraetine  used  at  Buffalo,  N.  Y. 

E  :rjki:>=.::  her^vich  a  traeingr  showing  a  erosa-section  of  thecnb 
!'r^.ikw^:er  wiih  riie  scone  foondation  and  the  proposed  concrete  sape^ 
;>rr::t.r.:nr.  The  sawrstraonue  is  deaNgned  to  correspond,  as  nearly  n 
7h*r  iIl3ira;>:vnsof  ihe  crib  voald  allov.  with  the  design  adopted  for  tk 
Bi:ffAl«>  breakwater,  ihe  -No.  'IT  of  the  report  of  the  Board  of  En^ 
D«^r>  of  Felir-ury  2, 1SS7.  The  approved  project  for  the  3iliIwaokM 
Harbi.^r  of  Befn*ze  lixed  the  height  of  the  saperstmctare  at  6  feet,  and 
e^l^henoe  $o  far  having  proved  that  height  to  be  sufficient,  I  have  kept 
the  ci>Dcrere  sa^ter^vTucmre  at  the  same  height. 

The  diizieDsioQS  are  shown  on  the  tracing.  The  area  of  cross-sectioa 
is  141.4-  <»7ajre  feet  or  5J^  cubic  yards  yter  ranning  foot.  The  outer 
exi">s«rtl  [••-^nioa  for  2  feet  is  made  of  Portland  cement  and  the  rest  of 
the  ooRimoa  domestic  variety.  ,The  shading  on  the  tracing  shoaUluot 
exrend  across  the  lop  of  the  orib.^ 

Captain  Maban  fnmishetl  me  with  very  full  and  accurate  figures  of  tbe 
amoiiu:  of  materials  and  cost  of  labor  ot  the  work  at  Bnfialo.  The  cost 
of  a  oubio  yard  at  the  Uxnil  prit'es  here  would  be  for  the  face,#.S.,^2,  aod 
for  the  backing.  ^0.02.  This  would  make  the  cost  ]ker  running  foot, 
#:>.».i»*i.  This  is  merelv  the  o>st  of  the  materials  and  labor,  and  iloe* 
not  iuolnde  the  cost  of  plant,  hire  of  tugs,  etc..  items  which  foot  op 
Si>me  *lU.UOi»  at  Buffalo. 

The  amount  of  work  to  Ivdone  is  so  small  it  will  not  pay  to  purchase 
anv  plant,  so  the  concrete  will  have  to  l>e  mixed  by  hand  and  the  nee- 
essiiry  barges,  etc..  hircil  by  the  month.  This  will  increase  the  t^ost  con- 
siderably, and  1  think  it  Siife  to  estimate  contingencies  at  2l>  i>er  eeiit^ 
or  #44.1S  ]>er  running  fixit.  Tlie  work  being  exiHTimental  should  b«? 
done  by  hired  lalH>rand  not  by  contract. 

The  plan  submitte^l  by  Captain  Marshall,  and  at  first  approved  by 
The  Department,  consistcil  of  cast  in>n  plates  filled  in  between  with  con- 
crete. On  aci*onnt  of  the  plates  holding  the  concrete  in  i>osition,  the 
latter  i\uiM  Ik*  made  of  cheai»er  materials  than  that  ailknl  for  by  the 
n«xird*s  plan,  and  in  Captain  MarshalFs  opinion  his  plan  was  ctmsider- 
ably  cheaper  than  that  of  the  Board. 

The  Department  letter  of  September  1,  ISSS.  states  that  the  exi^ri-   j 
nieut  at  Buffalo  has  so  far  worked  satisfactorily.    It  is  questionable,    ' 
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therefore,  in  icy  mind,  whether  it  is  worth  while  rei>eatiDg  the  same  ex- 
periment here. 

In  the  reports  on  permanent  superstructure  I  find  constant  reference 
to  *'  the  increasing  scarcity  and  cost  of  timber,"  but  the  records  in  thi& 
vicinity  do  not  show  any  great  increase  of  cost. 

The  following  table  shows  this  very  clearly : 

Contract  prices  per  1,000  feet,  B,  M,ffor  12  hy  12  inch  pine  tiikber  at  Milwaukee  and  Racine, 

Wie, 


Tear. 


Milwaukee. 


1887 
1871 
1872 
1874 
1878 
1877 
1879 
1880 


$16.08 
16.08 


t25.00 


Raciae. 


120.00 
15.00 


16.67 
*3J.  00 


13.50 
16.00 


Year. 


1881 
1H82 
1883 

\mi 

1886 
1886 
1887 
1888 


Milwaukee. 


$10.00 
19.50 
19.50 
14.60 
14.50 
15.00 
15.00 
15.00 


Racino. 


$10.75 


1&50 
'i6.'66 


*  FTHin<*d  and  bolted  in  the  work. 

t  Incliidea  framing ;  about  $16.50  would  be  the  value  of  the  timber. 

These  tables  show  that  for  the  last  twenty  years  the  price  of  timber 
has  not  very  materially  increased;  and,  although  it  would  be  rash  to 
prophesy  that  no  material  increase  may  be  looked  for  in  the  next 
twenty  years,  certainly  the  price  has  not  yet  reached  a  figure  to  war- 
rant the  increased  cost  of  a  permanent  superstructure. 

The  average  annual  appropriation  has  been  $83,000,  and  counting  in 
1883  and  1885,  when  there  was  no  river  and  harbor  bill,  the  average  for 
eight  years  has  been  $51,850,  so  that  it  will  take  over  eight  years  to 
complete  the  present  project  at  this  rnte,  the  amount  required  to  com- 
plete the  project  being  $418,600. 

As  the  harbor  is  much  sought  by  sailing  craft  as  a  harbor  of  refuge 
even  in  its  present  incomplete  state,  and  as  each  additional  crib  sunk 
increases  its  capacity  as  a  harbor  of  refuge,  I  urgently  recommend  the 
€U)ntiiiuance  of  the  present  project  until  the  completion  of  the  work. 

Afterwards,  as  the  portions  above  water  rot  away  and  the  cribs  reach 
their  final  settlement,  the  superstructure  can  be  replaced  by  some  per- 
manent structure,  and  by  that  time  the  ButFalo  work  will  have  passed 
beyond  the  experimental  stage  and  will  furnish  ample  data  for  the  Mil- 
waukee work. 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  i)AYis, 

Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

(Through  (3ol.  O.  M.  POE, 

Corps  of  Engineers,  U-.  S,  A., 

Division  Engineer  of  the  Northwest  Division.) 

[First  indorsement.  ] 

U.  S.  Engineer  Office, 
Detroit^  Mwh.,  December  21,  1888. 

Respectfully,  forwarded  to  the  office  of  the  Chief  of  Engineers  with 
the  following  remarks : 

In  my  estimation,  the  most  important  question  now  outstanding  with 
regard  to  the  ordinary  timber  structures  on  the  lakes  is  to  deteriuv\i<^ 
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^mstractioQ  of  parallel  piers  of  crib- work,  each  1,120  feet  in  leDgth/for 
he  protection  of  the  sides  of  the  chaunel  thus  formed.  In  186S  an  ex- 
ension  of  the  piers  became  necessary  for  the  reqairements  of  commeroe, 
Ad,  under  a  continuation  of  the  original  project,  both  the  north  and 
ioath  piers  were  extended  600  feet  into  the  lake  to  18  feet  depth  of 
#ator. 

Present  tcorks. — The  entire  length  of  the  channel  between  the  x>iersis 
1,740  feet;  its  width  at  the  outer  end  has  been  increased  through  the 
outward  settling  of  cribs  to  284  feet.  The  width  of  each  of  the  1.120- 
(bot  sections  of  piers  first  built  is  20  feet.  The  pier  extensions  of  600 
fieet  in  length  are  26  feet  wide,  excepting  the  pier-heads,  which  are  each 
30  feet  wide  and  50  feet  long,  protected  by  a  bulkhead  of  piles  and  oak 
timbers. 

The  superstructure  of  the  inner  section  of  the  north  pier  for  1,052.6 
feet  of  its  length,  by  20  feet  in  width,  is  of  quarry-faced  dry  stone  ma- 
aonry,  the  side  walls  being  4  feet  thick.  Between  these  walls  for  a 
length  of  663  feet  the  filling  is  of  stone  packed  with  gravel,  and  cov- 
ered with  large  paving  stones  of  0  inches  in  thickness.  The  tilling  be- 
tween walls  for  the  remaining  380.6  feet  is  of  packed  stone  with  a 
top  layer  of  concrete  pavement  of  0  inches  in  thickness.  Piles  for  the 
protection  of  the  piers  have  been  driven  along  the  channel  faces.  The 
Bai>erstructure  over  the  pier  extensions  of  the  600  feet  was  built  in 
1871  and  1872.  In  1887  the  superstructure  of  the  600  feet  extension  of 
the  north  pier  was  cut  down  and  rebuilt. 

Depth  of  water, — No  dredging  has  been  done  in  the  channel  between 
the  piers  at  this  harbor  since  1880,  in  which  year  excavation  was  made 
to  a  depth  of  18  feet,  and  to  a  width  of  200  feet  throughout  its  entire 
length.  A  plat  of  the  soundings  taken  on  the  18th  day  of  April,  1889, 
shows  that  a  narrow  channel  of  17  feet  in  depth  is  still  available  for 
navigation,  and  one  of  16  feet  in  depth,  with  a  least  width  of  100  feet. 

Operations  during  the  fiscal  year. — On  March  21,  1889,  a  contract  was 
entered  into  with  W.  T.  Casgrain,  of  Milwaukee,  Wis.,  for  rebuilding 
400  feet,  ;nore  or  less,  of  the  superstructure  of  the  outer  section  of  the 
soath  pier.    At  the  close  of  the  fiscal  year  340  feet  had  been  completed. 

Remarks  and  recommendations, — The  stone  superstructure  of  the  north 
pier  is  in  fair  condition,  but  the  effect  of  the  ice  which  is  formed  in  the 
joints  between  the  blocks  of  stone  is  very  noticeable.  When  firat  laid, 
the  stones  were  placed  in  as  close  contact  as  the  nature  of  the  partial 
dressing  would  admit  of,  but  each  year  the  force  of  the  ice  pressure  in- 
creases the  widths  of  the  joints,  so  that  in  some  instances  the  spaces 
between  the  blocks  are  fully  1^  inches  wide.  The  concrete  pavement 
between  side  walls  is  much  worn  and  in  need  of  renewal.  Its  impaired 
condition  is  due  to  various  causes,  the  chief  of  which  are  the  effects  of 
frost,  erosion  by  waves,  attrition  by  the  constant  passing  of  pedes- 
trians, and  the  wave  force  applied  from  below  the  water  surface  during 
heavy  storms^  At  the  west  or  inner  end  of  each  pier  repairs  are  much 
needed,  and  the  pile  protection  to  the  stone  superstructure  needs  to  be 
renewed.  The  depth  of  the  channel  for  its  entire  length  should  be  in- 
creased to  18  feet,  and  to  a  width  of  200  feet  by  dredging.  The  exca- 
vation necessary  to  effect  this,  by  computations  made  from  soundings 
taken  April  18, 1889,  is  30,468  cubic  yards. 

An  estimate  of  the  cost  of  these  improvements  is  as  follows : 

For  200  lioear  feet  of  superstructure  of  outer  section  of  south  pier,  at  1*20.  |4, 000. 00 

:«),468  cubic  yards  of  dredging,  at  20  cents 6,093.60 

150  linear  feet  of  repairs  at  west  end  of  north  pier,  at  |12 1,  >^,  00 

100  linear  feet  of  repairs  at  west  end  of  south  pier,  at  |14 \^^^«^ 
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.-    it*     SXIV2T   or    THE   CHIEF   OF    EXOIXEERS,  U.  S.  ARMY. 

I  1x6. 

acpsovEMEvr  of  racixe  harbor,  wiscoxsin. 


On^:z. — Tc  s^vci^  a  navigable  cbaDnel  from  Lake  Michigan  iu 
3^-^*^  k'.  :ir  r:<»zib  of  which  the  city  and  liarlior  of  Racine  a 


J^';»-t-. — Tir  tr.iT.nil  projtfct  for  the  improvement  of  this  harl 

:-f  kz*i  »i-xced  in  l>i2  or  lSi3.    Its  intention  was  to  provi 

.Z-A.I  k  •rzkzz'i',  12  fee:  deep  by  dredging  between  protectio 

rv-TisTT-;::***!  of  cr.^work  placed  parallel  to  each  other  and  1 

A^iiT".  :.:t  i  >::i>.'>t  :^>zi:be  shore-liiio  to  12  feet  of  water  in  Laki 

zkz  >-r  -  i'xe:  >>»  fee:. 

It  :>:'*:  ::-f  rr'-.-ec:  ^^.v^  modified  with  a  view  to  providing  a  c 


;c  -     .-i^  *    z  -.r>'— . 


'.'ziiT  ::  f  r  yi.roarion  The  north  pier  has  lv?en  «»xtonileil  fl' 
L?--  ::-  s.c:l  :  -rr  iS.^a:  o***  feet- 

7*"rsM^:  r".-i^.— T'r.r  ::»>r:h  pier  is  aK>nt  lAijO  fi»et  in  lenet 
▼^•sTcr^  ■?*fvr.;c  f  i\»'  fre:  in  length  is  12  feet  in  width :  its  niidi 
••  c  •:  .•:■.  fr^-:  r  ^ciria  is  I'O  feet  wide,  and  its  outer  or  caste 
::.r  •:  ^.«  'z^i  ::. '^rrih  is  ;>^»  feet  wide.  The  sonth  pier  is  1,(! 
■:  tt^-:  .  :s  :-rf:  or  western  secnonof  aW  feet  iu  length  is  16 
¥  .;.:'  %z\  :?  or  or  r^<:em  section  of  540feet  in  length  is  20 
«••■.:      7:*f   r.-:'r.  vr  weather  pier  extends  .*W>  feet  farther  ii 

■•^■i  -  i-r-'^ — rir-  r.-itural  df  prh  of  water  on  the  bar  in  f 
:j»:f  !:•■•*•■  :'  :".-r  r.vcr  r^fore  ar:inoi.d  improvement  was  iua< 
-k.-!.:  •:.  7:t  ',f.i--:  ::  .i  ror:heast  storm  would  Ih»  to  de]Hisi 
:.  s.  :  >-  :\:c::  is  v  w\^"T''.etc'y  obstruct  the  fntram-e  until 
:■: :  •::•".  f.i  *  ■."  *.t:er  ".r.  tre  river  would  W  surtiri^Tit  to  reni' 
\»  — .--  >  .-  --.  •  i  ::..-l:  cr  .:fw:r.«l  >ouiotiiiu'<  a  narrow  i-haniu 
•:     :  ;■:  "    -  ■:  ft««.:  ^  x:*.  i  ".•-  so»'Ureil  our. 

*."• :  "p  -i  .l.T:  "T  Irr  :Lr  pr^V^*  pr>?^i*>'*i>  ^^'*  l^'O  ]»rovideil  n 
7^-  ;•  ^  •  •  :;  '..  ft^:  -  >.p:l..  Thf  exrerision  of  the  pi\-rs  w 
.•:  -  •  .  >  -^c^  7^  wi./-  L.U  ''ren  •'..•r.es'.v.Of  l<i\i\  has  ;j:eiH-ra]Iv 
■:^  -. .  <.  .  — 7.J  •-'  :>■-:  l.'^  T"*  !"»  fee:  in  ilepili.  but  tiie  uiaintt*iii 
>  :*•  .  .:ir*"':"  :>  ::*«:r.:e:::  ":w.  .i  frt-'iiu'iit  usr  nt"  the  div«l; 
:.  s»  r  ;.-.\ri  :j'k^-  .^  :•  e  ll.  !>>>•  sliownl  an   avaiiaM. 


fc  .   -I     ■■-■•.    '*  i"v.-'.  '.-,.\v:r;:  .1  bernie  a!on:rsiile  the  rhanii 

"i    ■■■fc,  _*  '  •:  7   .*".    - .'    .'*'- ^   ■•     »...  —  . 

•  ».-  -v  iv-  •■   -.  •<  wvr- '-::«\:  :r.  .uvorxl.iiuv  with  tbe  tenns 

- ,  V-    '    •.':  :  •  ..r*.s  :.rse::  out  by  the  dre^ige  under  tl 

V  '.,■  .V  i  1 .'  "  ■  •"'•  T- .  ^  :* :  ■  ^^*- — S^^i::id::!gs  were  t.iken  at  this  1 
•.  V  *•'.  *v^". -;  *■■•"  ■-  ^^■'^■«^^"  s::ow5  a:i  extensivo  sand  ilep 
\..  \J-  u\  Iu:  :m  :'.^  v-s:  ^i":er  ui^>n  the  bar  oiitsiilo 
'^  .  ,  .  "^- ;\--xr.":'^  v-:  :S  Si'^-.th  pier,  ami  also  in  the  cl 
C"^'  V  V  •  \r-s.  ^.-i::  .i V".  v.ve:  of  ov^r  l"i  leet  iu  iK-pth  and  y 
ji . j/  •  .i,^  ^c  !^  -^^:  :s  ve:  ^^vazlable  u^r  vessel*. 
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The  saperstructare  of  the  western  section  of  the  north  pier,  200  feet 
I  length  by  12  feet  in  width,  and  635  feet  of  its  middle  section,  of  20 
et  in  width,  is  much  decayed. 

Three  hundred  and  ten  feet  in  length  of  the  superstructure  at  the 
est  end  of  the  south  pier  requires  renewal. 

Through  changes  made  in  the  direction  of  the  piers  the  width  of  the 
lannel,  at  its  outer  end,  has  been  increased  to  270  feet ;  this  increase 
k  w.idth  of  more  than  100  feet  in  the  1,070  feet  of  the  south  pier  admits 
a  increased  volume  of  wave  from  the  lake,  which  in  passing  through 
le  narrower  part  of  the  channel,  at  its  west  end,  causes  great  disturb- 
Qce  during  easterly  storms. 

The  river  and  harbor  act  of  August  11, 1888,  contained  a  proviso  for 
Q  examination  or  survey,  with  a  view  to  enlarging  and  deepening  the 
lannel  at  Eacine  Harbor. 

The  report  of  the  preliminary  examination,  dated  October  20, 1888, 
as  forwarded,  and  a  copy  of  it  is  inclosed  in  the  annual  report  of  this 
ear  of  examinations  and  surveys  in  my  charge. 
In  order  to  maintain  a  channel  of  15  feet  in  depth,  without  constant 
redging,  it  will  be  necessary  to  extend  each  of  the  piers  farther  into 
le  lake.  The  growth  of  the  shore  accretions  to  the  northward  of  the 
arbor  channel  has  been  large  during  the  past  two  years;  the  shore-line, 
t  its  intersection  with  the  north  pier,  when  the  water-surface  is  at  zero 
pon  the  gauge,  extends  to  within  a  distance  of  250  feet  of  the  west 
yce  of  the  lighthouse  crib.  This  crib  was  built  at  the  extremity  of 
tie  north  pier,  as  far  as  it  was  constructed  under  the  original  project 
>r  securing  a  channel  of  12  feet  in  depth. 

,  An  extension  of  the  north  pier  300  feet  in  length  by  24  feet  in  width, 
nd  of  the  south  pier  500  feet  in  length  by  20  feet  in  width,  would  prob- 
bly  prevent  the  constant  deposit  of  sand  at  the  harbor  entrance.  A 
arrowing  of  the  channel  at  the  harbor  entrance  would  also  lessen  the 
isturbance  which  is  now  so  troublesome  in  the  lower  reaches  of  the 
iver. 

An  estimate  of  the  cost  of  extending  the  piers  to  the  above-specified 
istance  is  as  follows : 

or  300  rnnnlDfc  feet  of  crib-work  in  extension  of  the  north  pier,  24  feet 

in  width,  at  $85 $25,500.00 

or  500  mnning  feet  of  crib-work  in  extension  of  the  south  pier,  20  feet 
in  width,  atf70 35,000.00 


•b 


60,500.00 
d(l  10x>or  cent,  for  contingencies 6,050.00 

Total 66.550.00 

Money  sitatenient 

oly  1,  1888,  amount  available $599.48 

mount  lippropriated  by  act  of  August  11,  1868 10,000.00 

10, 599. 48 
aly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 6,999.53 

aly  1,  1889,  balance  available 3,599.95 

'Amount  (estimate<l)  required  for  completion  of  existing  project 82, 000. 00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30,1891    50, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


*  ' 
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Imports, 


Article*. 


eordn. 

busbels. 

Iriek". naniber. 

SoaI  and  ooke tons. 

5om buHbeU . 

}«ttt-»lciDS number. 

}«nerml  iuerchaudii»e tonii . 

«litle« l>ono(i8. 

^imj ton*. 

(vbh  Mid  stoel pounds. 

tAT9  Atock num  ber . 

CrfMtber pounds. 


Qoantity. 


1.212 
58,U90 
:)6.000 

15.400 

15U,U00 

52,104 

7J0.O0O 

687 

49,  32G,  856 

100 

73-»,  313 


Articles. 


Lumber feet,  B.  M. 

Latbs number . 

Oats bnsbels. 

Oil .,. .  barrels. 

Bail  road     tios     nod     fence    posts, 

number 

Shingles number. 

Salt barrels. 

Tobaooo pounds. 

Wheat bushels. 

Wool pounds. 

Wood cords. 


Quantity. 


62.232.000 

4,000,000 

22,960 

1,387 

74.006 

15. 800. 000 

5,037 

31,064 

162,780 

180,030 

17,672 


T«tel  approximate  value.  94,256,284, 


I   I    17. 


IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 


Object. — To  secure  a  navigHble  cbauucl  from  Lake  Michigan  iuto  tbe 
extensive  basin  at  the  mouth  of  Pike  Creek,  upon  which  the  city  and 
harbor  of  Kenosha  are  situated. 

Project — ^The  original  project  for  the  improvement  of  this  harbor, 
adopted  in  lS52,was  directed  towardssccuringachannel  12 feetdeep  from 
12  feet  of  water  in  Lake  Michigan  to  the  interior  basin  or  bayou,  by  the 
construction  of  piers  placed  parallel  to  each  other  and  150  feet  apart, 
and  by  dredging  between  thein. 

In  1866  a  modification  or  extension  of  the  original  project  was  made, 
in  order  to  provide  a  navigable  channel  15  feet  in  depth. 

Present  works, — The  north  pier  is  1,600  feet  in  length.  Its  inner  or 
western  section,  which  was  built  either  by  private  parties  or  the  city  of 
Kenosha,  is  of  pile- work,  365  feet  in  length  and  12  feet  in  width.  The 
ad^ioining  section  to  the  eastward,  built  under  the  original  project  of 
1852,  is  of  crib- work,  610  feet  long  and  18  feet  wide.  The  extension  of 
this  pier  since  1866  is  625  feet  long,  250  feet  of  which  is  30  feet  wide. 

The  south  pier  is  800  feet  long  and  20  feet  wide,  commencing  at  the 
fihore-line  and  extending  into  the  lake. 

The  north  pier  extends  420  feet  farther  into  the  lake  than  the  soath 
pier. 

Depth  of  water. — The  natural  depth  of  water  at  the  mouth  of  Pike 
Creek  before  it  was  improved  changed  with  each  recurring  easterly 
storm;  not  more  than  2  or  3  feet  could  be  depended  upon  at  the 
entrance.  The  work  first  done  under  the  project  furnished  a  channel 
of  from  9  to  10  feet  in  depth  between  the  piers. 

The  extensions  of  the  piers  since  1866,  together  with  periodical  dredg- 
ing, have  generally  provided  a  channel  of  about  12  feet  in  depth,  but  in 
order  to  maintain  a  greater  depth  of  water  frequent  applications  of  the 
dredge  have  been  necessary. 

Operations  during  the  fiscal  year. — On  October  9, 1888,  a  contract  was 
entered  into  with  Christopher  H,  Starke,  of  Milwaukee,Wis.,  for  dredg- 
ing the  channel  to  the  uniform  depth  of  15  feet  from  the  outside  of  the 
bar  in  front  of  the  harbor  entrance  to  the  line  of  the  shore  on  the  south 
side  of  the  harbor,  leaving  a  berme  of  15  feet  in  width  alongside  the 


k'w.' 


:ffr  :^  rsz  chief  of  exgixzxss,  u.  s  aem 

.auauK'.  ij*.-*  jc  -itai  :ijfc.    I^  ^cct  was  completed,  in  aceoit] 
If-  'r-nu*  if  ^u  -iaTntf?L:a  -ai^Jfci  of  Xorember.  ISSS.  -  Tht 


ir  nur.-^^  :^*.t«i   iir:  :t  z^^  ^iritds^  nznler  the  c-ontract  v 

.7.-^4.-iF  aui  '^-•ifvMrnMc.->.-u — A  p3oc  of  the  soandiuj|;Sf 

1:5'  i...-?»iC  ill  ILk'  -\  I'N^^  iiLK  V*  ih^i  cbe  IfcAT  to  the  eastwa 

rzrr^'n.TZk^  jr  riK  "iitOw  ▼!  >ri  '■-.fc*  n;fB^-«ml  bjr  the  dredge  to 

•f  -•   *^-"   -1    -•:..:«  iz-l  >vT^=.:*r.  1SS5,  "has  reformed  a 


-ir:**  :*;•!;:  tc  u»t  i.Lrrt.c  *airAz.-c«r.  li*  depth  of  the  water  apo 
r-m  »  *  -I  li  5*^c  I«  v*ta  liie  J  je«  iliedeposit  hasDotbeei 
Lvr:i;Z  "Or  74ia?c  v-jivr  k^ .:  r**  biwM  in  some  former  vean.  T 
-rrii  -u>  :c  u»*  n  ni  ^.i-r.  ▼i^ra  ^a#  bailc  in  IS?:?  and  1S7 
iM^j  if-A-i*;*  jj.i  J.  1  *iL».r:  -njn^  ^III  xeqaire  renewal. 

7:tr  -u.  c>-  lie  II.  ▼  -ivcti*  :«ycod  The  exrremiry  of  the  m 
u*  ■  TAfr  iik:-  L2ifKr  :r^-3^  i^.^^i^c  for  i:aprK)vement. 

T^tt    •!  ■;  r-:&-;r-t  Hr-Tiol  vii.ji  »n  V  applied  at  this  Larbc 


""-:•-    ir  T  c-E^  -n:  .c  h  liLT  fcT  -T^  *c3»iee  is  ro  extend  the  pier 
h  *:sk"lu:»:-   .1  IjLit  Ifcj.-j.  cti.  Ji^  w-ill  Arre*!  :he  sosd  which  is  a 


_•-!  --i*'  uart  ic  rie  n:iN:  :c"  cn^c-ii::^  ii>e  north  pier  to  a  dL 
^w   »:r :  ill';  :ii;  siiaii  \'*x  i^.^  :Ve:  is  as  ^xlows : 

»     .     !.    •.    ^"T  ----------..._.. I 

.-  r  -  -1.:  ;^'^  T^-  *c  ij-  !-'»ic4.  -1  i2:ji«iLs»:c  cs  ih«  wcih  pier. aoVtiVin 
*  i.".j.  ••  >  • 

:■  •*  :    '  »- •    "."*   »—■ ■     "!    wit."LI.   fcC  #1 ' .-...-,. 

y -r     :    :  Tc  »  •»  i  a^sa  r»oii_tii3x  J*S  m i t!.^  Smi  of  KiperKrccinrv  of 
U'r  ;   '.•  -    .";  .- -     J  ▼•i-j.  w|!^.>f .. 


I-  •  >  :.K'-N  r ...r... 

V':-  -  :•:  i-;«-  lir.i.c  iiO«  '^"  ACj;'::>:  II.  I  SnS,  con  rained  a  pn 
y. :  :  A fcj;   ..» ■  '.c  . c  >u.r-  ■:  '  : :  Xv-'.tsCi  tlir'»r  for  a  harbor  of  r€ 

7.1.:  -:  .  r-  .r  :!•;  ^.Tv-li.  .r.jL7>- ^i-ir^iijcion.  dute^l  October; 
«-u>  '.r  •  i r  -s*:.  i::*'.  k  .-vc  v  o*: :;  -s  :r:/-0&e»l  in  :Le  annual  repor 
"fc- 1*   '.c  :i*i!  :ji::«.-*ir  1  ^r^vrT^  ;i  mv  charge. 

.' I  .        .r*»>  ^u»  "i  i     %    k.fc;«i. 

jL m-*:  1 .  ».»"»'--»Ji"  1  ?<.  ? ;  ifc: :  :■."  A :^i.*C  W.  If?''* 


.u  >j:w«i   i-X,  '  ■   '  '    I"^"*" 

,"1^'    'r^i.  ".'ifc-kz-.-v  kr^.A:^-? 

\ n»'.;  : :     *<  r  i" *•■    "r--  ■.  r:C  *-C  :•.•  Tip!:  V  "7.  i^:"  rx:*>::r..;  vr»*=«^-T 

\Tiv.iT  ^.fc:  :Ai  -**  rcvctV:^  7*xj^rd<ii:=  -^'jl  yrArrr.i::^g  June .>>.  1**1 
'^  Sii>ift  ~^i  •  ^   >«^  ?"  «'«'^  *  "^  r?:*:'^a*-"'»  v*:"  se*:: io  i-*  2  of  rl^f ^  »ini 
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AMraet  nf  proposals  far  dredging  25,000  cubic  yards,  Eenoaiha  Harbor,  Wisconsin, 

ia  TMpoDM  to  adTortisement  dated  September  8, 1888,  and  opened  Se]»teinber  27, 1888,  by 
Mt^.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers.] 


S 


Name  and  address  of  bidder. 


RCrano,  Chicago,  111 

Saanrl  O.  IMxon,  Racine,  Wis 

Knapp  &  Gillen,  Bacine,  Wis 

Xkaman  &  Cooper,  Manitowoo,  Wis 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wis 
Cliristopber  H.  Starke,  Milwaakee,  Wis 


Per  cable 
yard. 


Cenit. 


26 
25 
26 
25 
20 
12 


With  approval  of  the  Chief  of  Eugineers,  a  contract  was  entered  into  October  9, 
with  Christopher  II.  Starke,  the  lowest  responsible  bidder  for  this  work. 


Commercial  statistics  for  the  calendar  year  1888. 

I  Famished  by  Henry  Williams,  mayor  of  Kenosha.] 

Name  of  harbor,  Kenosha,  Wisconsin ;  collection  district,  Milwankee,  Wis. ;  nearest 
port  of  entry,  Milwaukee ;  amount  of  revenue  collected  at  the  nearest  port  of  entry, 
§891,492.63. 

Arrivals  and  departures  of  vessels. 


8aU 


Total 


Deseription. 


Arrivals. 


No. 
51 
163 


214 


Tons. 

6,(M8 

22,706 


28,713 


Departures. 


No. 
60 
162 


212 


Tons, 
5,996 
22,119 


28,115 


Principal  articles  of  export  and  import, 
EXPORTS. 


Total  approximate  value,  $33,000. 


.bushels..  10,000  i  Gravel 
tons..    2,000 


p yards..    7,500 


cords., 
.tons.. 


Coal 

Total  approximate  value,  |330,000. 


IMPORTS. 

12.000  I  Lumber feet;  B.  M..  10,550,000 

12,000  I  Wood cords..  2,500 


II  i8. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Object. — ^To  provide  a  shelter  for  the  protection  of  vessels  eDgaged  in 
the  commerce  of  the  city  of  Waukegan. 

Project — In  1852  an  appropriation  of  $16,000  was  made  for  the  "  im- 
provement of  the  harbor  and  bi'eak  water  at  Waukegan,  111.^  The  plan 
adopted  was  a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One 
crib,  30  feet  by  25  ieet,  was  i)laced  in  position,  but  was  carried  away  by 
a  storm  and  the  work  then  abandoned.    In  1872  an^  examination  and 

ENCt  89 131 


T  i-F  r 


CSIEF   or    EyGIXFKRS,  U.  5.  ABMT. 


▼  !.•  "-*.»  *-i  :*:■:.•  ."^:». 
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vj .",..  :  i.'  -  •-  -  Vv  iv.ea:  <  of  wa'es.  binders,  serew-K^lts.  :uid  tie-ri^d<.i!! 


of  the  outer  section  of  the  nortb  ]iicr. 


Or.  :Le  son:b  >.de  of  the  rorth  row  a  double  slicetin;:  of  pine  plank 
3  incbi^  by  12  ii:cbes  by  22  ft^t  is  driven  aud  spiked  to  the  wales  in  a 
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■lilar  maDDer  to  tbe  second  section.  The  interior  of  this  section  has 
filled  with  stone  ballast  to  a  height  of  2  feet  above  the  wutcr-snr- 
when  at  datum,  but  in  some  places  it  has  settled  somewhat  below 
tmt  level. 

In  the  construction  of  these  piers  it  has  been  necessary  to  place  a 
pmp  of  stone  along  the  outer  sides  of  the  piles  as  fast  as  they  have 
een  driven. 

JDepth  of  water. — Before  work  was  commenced  upon  this  harbor,  the 
iatancc  from  the  line  of  shore  in  front  of  which  the  piers  have  been 
onstmcted  to  the  natural  depth  of  12  feet  of  water  in  Lake  Michigan, 
^as  about  870  feet,  but  as  the  work  has  progressed  an  extensive  accre- 
,on  has  been  formed  to  the  northward  of  the  harbor.  The  shore-line 
ovir  intersects  the  north  pier  at  a  distance  of  570  feet  outside  or  to  the 
Astward  of  the  Hue  of  shore  as  it  existed  in  J  879,  and  the  depth  of  12 
set  of  water  is  about  350  feet  outside  that  former  line  of  depth,  or  more 
[ian  1,200  feet  to  the  eastward  of  the  line  of  shore  of  1879. 
JL  large  deposit  of  sand  has  also  been  made  in  the  interior  of  the 
asin. 

(}peratians  during  the  fiscal  year. — By  purchase  of  materials  in  open 
larket  and  hired  labor,  an  extension  of  248  feet  in  length  was  made  to 
tie  south  pier  in  1888.  This  work  was  commenced  on  the  1st  of  Sep- 
Binber  and  completed  on  the  10th  of  December,  with  the  exception  of 
he  delivery  of  b3  cords  of  stone  ballast.  This  quantity  of  stone  is  yet 
.ue  to  this  section  of  the  pier,  and  will  be  placed  iu  the  same  Nhortiy. 

On  October  9,  1888,  a  contract  was  entered  into  with  the  Green  Bay 
>redge  and  PileDriver  Company  for  dredging  an  entrance  channel 
rom  the  line  of  12  feet  of  water  in  Lake  Michigan  to  the  west  end  of  the 
later  section  of  the  north  pier  and  in  the  harbor  basin,  the  length  of  the 
intrance  channel  l)eing  about  800  feet,  and  its  width  120  feet.  The  di- 
nensions  of  the  basin  to  be  500  feet  by  100  feet. 

The  contractors  commenced  dredging  under  this  contract  on  the  25th 
of  May,  1889,  and  up  to  this  date  have  taken  out  17,805  cubic  yards  of 
material. 

ItemarJcs  and  reconimendatiom. — Both  the  north  and  south  piers  are 
iearried  beyond  the  line  of  12  feet  of  water  as  it  existed  in  1879,  but 
since  their  construction  the  accretions  on  the  north  side  of  the  harbor 
have  gathered  to  such  an  extent  as  to  have  materially  changed  the  pre- 
existing conditions  in  the  depth  of  water.  The  eastern  extremity  of  the 
uorth  pier  extends  now  but  350  feet  beyond  the  intersection  of  the  shore- 
line with  the  pier,  and  the  present  line  of  12  feet  of  water  is  at  a  dis- 
tance of  about  300  feet  beyond  the  pier  extremities. 

For  economical  considerations,  and  in  order  to  maintain  a  channel  of 
12  feet  in  depth  into  the  harbor  basin  for  a  ])eriod  of  five  years,  each 
of  the  piers  should  be  extended  into  the  lake  to  a  further  distance  of 
500  feet,  for  the  reason  that  under  the  present  conditions  only  a  con- 
stant use  of  the  dredge  will  maintain  a  navigable  channel.  The  unap- 
propriated balance  of  $46,000  will  do  the  necessary  dredging  for  the 
proposed  interior  basin,  but  in  order  to  extend  each  of  the  piers  to  a 
farther  distance  of  500  feet  an  additional  sum  of  $75,000  will  be  re- 
quired, as  follows : 

Vor  500  running  feet  of  crib-work  in  oxteDsion  of  the  north  pier,  20  feet  in 
width,  at  $75 $37,500 

For  500  ranning  feet  of  crib-work  in  exteoHion  of  the  south  pier,  20  feet  in 
width,  at  $75 37,500 

Total 75,000 


2094     REPOBT  OP  THB  CHIBP  OP  nieiMXEBS,  U.  a  ASMT. 

TlMf  eaim^Ucd  cost  of  $15  per  mnniiig  foot  of  pfer  20  feet  iu  vidik] 
nuiy  s^Bem  excewive,  bat  experieoee  iit  this  barbor  has  shovu  tLauj 
will  be  DcccasAnr  for  the  8toiie  foandationB  to  extend  down  to  tlicrioj 
of  the  elAv  fonoatioui  vhich,  npon  the  hneo  of  the  proposed  exteuMusu, 
is  sit  a  depth  of  2u  feet  beJow  datam. 

Money  Haiew^emi, 

J«1t  1.  Id^.  MMMDt  araiUble >J7irl 

Amimni  appropruued  by  act  of  Angost  11,  IdSB sK>,0W.4 

25,^714 
Jb!v  1.  l!*89.  Mmoant  expended  daring  fiscal  J^^r^  exclnsJTe  of 

UaM.tMtf  oafaMUUKling  Jnly  I,  l;^jb $11,040.17 

JoIt  1.  1?(?9.  amoant  coTeied  by  exuung  eonliacta 7,076u9i> 

18, 117.  U 

July  1,  l?t«.  Ualan<«  araiUble 7,157.5: 

iAiEoant  ^twtimatcd)  reqaiivd  for  eomplelioD  of  exiatiDg  project 1^1,  Of<i».i4 
Amoco;  tha:  can  be  profitably  expended  io  fiaeal  vear  endio^  Jqd4>  30,  lSi}i    75.  U(>0.  (M 
Submii:ed  in  compliance  wich.ieqaireaienu  of  aactions  2  of  river  and 
harbor  acta  of  lsti6  and  1:367. 


Ahtrratt  tf  prvf^^aUfor  drtifkmg  60,000  ciiMe  jfrdi,  Wmmktg<g%  Harbor,  lUinou. 


[Rctftirt^  iB  gwfie  to  adrcrtiacvMat  dated  SrpCvabrra.  lS88w  and  opes«d  September  27,  m  if 


X«L  Xi 


Ptr.ikie 


C3ma 

1  j;Aaa«10  DiXtfO.  Ricin*.  Wk» r 

:  K.eAf.pikGJ>D.  KalOM^  Win 

I  F»Dk  lLCmo«.  Cairajuclll 

4  1  nnL\B  J^  C<Mr<r   Mabiu>voc.  Wu. 

5  OrtvsBav  l>rvU::e  and  Pi1«  Dnr^r  Conpanj.  Greea  Bay,  Wis M 

«  f.&r.su^piicr  U.Sitfk«,  ^lilvMker.  W» U 


Wi:h  appn)%-al  of  the  Chief  of  Eogineen,  a  contract  waa  entered  into  October?, 
1?^.  with  Gieen  Bay  Dredge  and  Pile  Driver  Company,  the  lo wee t  responsible  bid- 
ders tor  the  work. 


Ccmmtenriml  $iatifHe»fmr  ik€  ealemdar  fftar  1888. 

[Fuaiahed  by  H.  C.  Hutchiaeoa,  mayor  of  Waakeg»n.]  I 

Name  of  harlK>r.  Wankegan.  III. ;  collection  district,  Chicago,  III. ;  nearest  port 
of  entry,  Chicago.  HI.:  nearest  lighi-boase,  Wankegan,  lU. ;  amount  of  revenue  coi- 
Iccied  at  nearest  |K>rt  of  entry,  ^4,977,389.43. 

Jm'ra/s  and  dfpmrimrft  of  rfssrh. 


DeecriptioD. 


ArrivaU    ^jf ' 


Swl 

Total 


*34  34 

*38  I  » 
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*  l^ODBafce  not  known. 
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Pfindpal  ariioles  of  export  and  impart. 


EXPORTS. 


kOB bashels..  500 

jr barrela..  10,000 

ck number..  200,000 

Iter poonds..  155, 000 

p» doscn..  72,000 

h ponnda..  240,000 

plea bMTels..  S80 

rk cords..  400 

ck number..  280,000 

»u  r barrels . .  5, 475 

V  - tons..  350 

It  andsteel poonds..  504,000 

Mher do  ...  0,900 

^s dozen..  65,000 

Dobor feel,B.M..  687,000 

Ih number..  OUO.OOO 

a  e barrels . .  6^  500 


Leather ponnds. 

Lumber foei;,B.M. 

Lumber,  manufactured cars. 

Oats bushels. 

Wool pounds. 


IMPORTS. 


Beer  and  liquors barrels. 

Coal tons. 

Com buihels. 

Hides pounds. 

Merchandise,  (general tons. 

Oil barrels. 

Plaster,  rock tons. 

Provisions pounds . 

Salt ..  ..  .barrels. 

Shingles number. 

Stone,  building .....cords. 


546,000 

300,000 

15 

18,000 

420,000 


8,195 

8,800 

2,500 

1,920.000 

24,060 

1,671 

•  15 

21.700 

2,276 

1.817 

138 


II  19. 

IMPROVEMENT  OF  THE  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 


Daring  the  past  fiscal  year  the  following  work  has  been  done  on  the 

3X  River,  in  accordance  with  the  river  and  harbor  act  of  Angust  11, 

SS. 

The  subject  of  the  improvement  of  the  Wisconsin  River  was  referred 

the  Board  of  Engineers  for  fortifications  and  river  and  harbor  ini- 
-ovements,  and  the  report  of  the  Board  was  published  in  Hoase  Ex. 
oc.  No.  05,  Forty-ninth  Congress,  second  session. 
The  Board  decided  against  the  application  of  wing-dams  as  a  means 

improvement,  and  recommended  that  no  more  work  be  done.  lIo 
>rk  has  therefore  been  done,  and  no  money  was  appropriated  for  the 
ippovement  of  this  river  in  the  act  of  August  11,  188S. 
Upper  Fox. — The  navigation  of  the  river  from  Portage  to  Lake  Win- 
tbago  was  maintained,  such  repairs  to  dams  and  locks  and  such  dredg- 
^  as  was  necessary  to  maintain  the  existing  depth  being  done. 
One  hundred  and  forty  thousand  eight  hundred  and  eighty  two  cubic 
rds  of  material  were  dredged  from  the  bars  on  the  Upper  Fox,  of 
lich  35,899  cubic  yards  were  of  very  hard  clay  and  gravel.    In  addition 

these  amounts  deposits  of  sand  were  removed  from  the  chambers  and 
cesses  of  the  locks. 

Z/Oicer  Fox. — Extensive  repairs  were  made  to  the  dredging-plant  and 
^-boats.  One  dredge  was  almost  entirely  rebuilt,  only  the  old  boiler, 
^ine,  and  some  of  the  machinery  being  retained. 
A  revetment  wall  at  Little  Kaukauna  was  constructed  on  the  river 
le  of  the  canal  bank,  extending  from  the  left  abutment  to  the  head  of 
e  lock,  a  distance  of  520  feet. 

In  the  construction  of  the  Appleton  Lower  Dam,  a  crib  dam  425  feet 
Qg  with  five  20-foot  sluice  ways  with  stone  piers  and  abutments,  ,'-'50 
bic  yards  of  dry  stone  wall  were  laid  in  the  revetment  wall  and  008 
ibic  yards  of  cement  masonry  laid  in  the  piers  and  connecting  walls, 
mpleting  the  masonry  for  tL.  sluices. 
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Extensive  repairs  were  made  to  the  Rapid  Oroche  and  tbc 
locks. 

Ten  thoasand  eight  hundred  and  eighty-three  cabic  yards  o 
clay,  and  gravel,  and  47  cords  of  stone  were  removed  from  tb< 
River. 

It  is  proposed  to  widen  the  Menasha  Canal  to  100  feet  on  1 
and  to  deepen  it  to  8  feet  below  the  level  of  the  creat  of  thf 
Dam,  and  one  cut  was  made  the  entire  length  aboat  45  fee 
moving  <n,917  cubic  yards  of  very  hard  material. 

In  accordance  with  the  river  and  harbor  act  of  Angast  11 
serving  $5,000  for  deepening  the  sooth  outlet  of  Lake  Win 
Neenah,  Wis.,  11.702  cnbic  yards  of  hard  material  were  dre 
the  Ne4»nah  outlet. 

In  acconlance  with  a  ]»roviso  in  the  same  act  of  Congress  s 
the  Fox  River  between  l)e  Pere  and  Green  Bay  was  made  ai 
X)Oscd  channel  located.  Twenty-four  thousand  two  hundred 
one  cubic  yards  of  clay,  sawdust,  etc,  were  removed  from  t\ 
and  dumi)ed  between  the  De  Pere  Dock  and  the  right  shore. 

For  the  details  of  the  work  and  for  the  minor  repairs  to  tl 
iciil  structures  on  the  Upper  and  Lower  Fox,  attention  is  n 
invited  to  the  very  full  report  of  Assistant  Kugiueer  C. 
hereto  appended. 

The  descrii^tion  of  the  lands  needed  for  the  site  of  the  Ic 
constructed  at  Portage,  Wis.,  was  forwanled  to  the  Attonic 
for  examination,  and  tbe  United  States  attorney  for  the  w( 
trict  of  Wisconsin  has  been  directed  by  the  Department  of  . 
make  the  necessary  investigation  of  tbe  titles  and  to  institut 
nation  proceedings  for  acquiring  lands  where  the  title  is  obji 

Navigation  was  continued  during  thejseason  of  1888  until 
ice  November  20,  1888.  It  was  partially  resumed  on  April  8, 
wholly  so  on  the  .'iOth  of  the  vsauie  month. 

During  the  past  season,  and  the  present  until  the  recent  J 
the  water  has  l>een  extremely  low.  On  the  Upper  Fox  in  J 
the  depth  of  the  water  on  many  of  the  bars  was  less  than  L'i 

During  the  season  of  navigation  the  mill-owners  have  conti 
still  continue,  to  take  water  from  the  pools  above  the  Api 
Menasha  dams  much  in  excess  of  the  discharge  of  the  Fox  R 
reilucing  the  levels  of  Lake  Winnebago  and  Little  Lake  Butte 
below  the  crests  of  the  dams.  This  is  a  constantly  growing 
the  8th  of  November,  188C,  a  suit  was  filed  in  equity  in  tl 
States  court  of  the  eastern  district  of  Wisconsin,  agsiinst  tl 
bago  PaiK»r  Company  and  some  thirty  other  mill-owners  at  N< 
Menasha,  to  restrain  them  from  taking  water  for  hydraulic 
other  purp4>ses  during  the  fei*ason  of  navigation  from  the  levi 
Winnebago,  al>ove  the  Goveinment  dam  at  the  city  of  Menas 
the  level  of  the  water  in  said  lake  is  at  or  below  the  crest  of 
The  defendants  tiled  their  plea  and  on  March  5,  1887,  repUps 
duly  tileil.  During  the  spring  and  summer  of  1888  the  Unit< 
produced  witness>es  and  took  testimony  from  time  to  time  I 
master  in  chancery.  The  defendants  obtained  further  time 
to  put  in  their  proof,  and  here  the  matter  rests. 

KxjH'nclitures  for  the  improvement  of  the  Fox  Kiver,  anc 
works,  have  been  made  from  the  appropriations  lor  "Impro 
River;*'  the  exiK'uditures  for  repairs,  maintaining  and  < 
works,  from  the  indefinite  appropriation  for  "  Oi)erating  an< 
canals  and  other  works  of  navigation." 
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PBOPOSED  APPLICATION  OP  FUNDS  AVAILABLE   FOR  EXPENDITURES 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1890. 

The  balance  of  the  fuuds  available  and  on  hand  will  be  expended  in 
continning  the  construction  of  the  lower  dam  at  Appleton,  in  renovat- 
ing the  Kaukaana  second  lock  and  Eureka  Lock,  in  completing  tbe 
repairs  of  the  liapid  Croche  Lock,  and  tbe  deepening  of  the  Menusha 
Canal  and  the  river  channels  to  6  feet  at  low  water. 

Of  the  balance  on  hand  and  reported  in  the  accompanying  financial 
statement,  not  all  is  available  for  the  improvement  of  Fox  Eiver.  Of 
the  amonnt  reported  $4,590.71  is  a  balance  remaining  from  allotments 
of  $10,000  made  by  tbe  Chief  of  Engineers  by  authority  of  the  Secre- 
tary of  War,  under  dates  of  October  24,  1888,  and  May  JO,  1889,  to 
carry  out  the  intention  of  the  provisions  of  the  special  act  of  Marcb  3, 
1875,  '*to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers,  in 
the  State  of  Wisconsin,"  and  applicable  only  to  acquiring  lands  for 
Bites  and  to  pay  expenses  relating  to  damages  arising  from  overflowing 
of  lands,  etc.  Tbese  allotments  are  used  principally  for  the  legal  ex- 
penses incurred  in  defending  the  suits  for  flowage  damages  against  the 
United  States  now  pending  in  tbe  State  courts. 

Tne  river  and  harbor  act  of  July  5,  1884,  appropriated  $10,000  for 
**  maintaining  tbe  cbannel  between  De  Pere  and  Green  Bay,^'  which 
money  is  being  expended  for  tbat  purpose. 

By  the  river  and  harbor  act  of  August  11, 1888,  $5,000  of  the  $100,000 
appropriated  for  continuing  tbe  improvement,  was  reserved  for  deep- 
eDing  the  south  outlet  of  Lake  Winnebago  at  Neenah,  Wis.,  and  by  the 
same  act  $0,000  was  reserved  for  building  tbe  levee  at  Portage,  Wis., 
which,  with  tbe  $6,0(K)  appropriated  by  tbe  act  of  August  5, 1886^  and 
made  available  by  tbe  act. of  August  11,  1888,  makes  $12,000  in  all 
available  for  tbis  puri)ose. 

These  amounts  will  be  expended  in  accordance  with  tbe  requirements 
of  these  acts  of  Congress. 

PBOPOSED  APPLICATION  OF    FUNDS  ASK^]D    FOB    THE    FISCAL  YEAB 

ENDING  JUNE  30,  1891. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under 
tbe  project  contained  in  tbe  report  of  the  Board  of  Engineers,  dated 
September  17, 1884,  approved  by  tbe  Secretary  of  War  December  10, 
1884  (see  Report  of  Cbief  of  Engineers,  United  States  Army,  for  1885, 
pages  2041  to  2046,  inclusive),  as  further  modified  by  authority  of  the 
Chief  of  Engineers,  upon  the  recommendation  of  tbe  Board  of  Engineers 
for  fortifications  and  For  river  and  harbor  improvements,  May  14, 
1886,  which  project  as  modified  contemplated  the  rebuikling  of  the 
Cedars  Lock,  tbe  renovation  of  the  old  locks  as  they  require  it,  and  tbe 
deepening  and  widening  tbe  cbannel  of  tbe  Fox  River  throughout  to  6 
feet  depth  and  100  feet  width,  without  reference  to  the  original  project. 

This  forms  part  of  the  original  project,  the  object  of  which  was  to 
secure  a  cheap  route  of  tranisportation  from  the  Mississippi  Kiver  to  the 
Oreat  Lakes  and  Atlantic  sea-board,  the  advantages  of  which  are  set 
forth  in  numerous  reports,  and  especially  in  the  report  of  Maj.  G.  K. 
Warren,  Corps  of  Engineers,  in  tbe  Report  of  the  Cbief  of  Engineers 
lor  1868,  page  357,  and  in  the  report  of  the  select  committee  on  trans- 
portation routes  to  the  sea-board.  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers  contained  in  House  Ex.  Doc.  No.  65,  Forty-ninth 
Congress,  second  session.  « 
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It  is  propo^d  to  apply  foods  giveo  b.v  Congrects  to  first  im 
oavigatioQ  of  the  river  by  deepeuing  aod  wideuinf?  the  chaoneli 
out«  by  rock  exeavatioo  and  dredging,  to  the  full  capacitj*  of 
log  locks,  in  order  that  the  fall  benefit  of  the  locks  alr^idy  ba 
attained  and  remain  available. 

This  river  has  its  efifeet  npon  rates  on  all  freight  carried  to 
the  Fox  River  Valley,  which  is  the  most  thickly-settled  porti 
interior  uf  Wisoon:*in  and  an  important  maDofacturing  n 
freijihts  daring  the  season  of  navigation,  and  particularly  hear] 
are  reducetl  to  near  the  price  of  water-carriage,  whether  carric 
or  by  the  com|»etiug  railroads;  and  for  the  reason  that  it  is  a 
of  freights  it  i^  of  such  value  that  the  works  should  be  maints 
the  navigation  improved  at  least  to  the  extent  contemplate 
modified  project  of  1SS4. 

Money  statememt 

Jnly  1.  1^^.  amoant  available  

Fuel  0old  to  officer?.  depoeiTMi  to  credit  of  appropriations ...  . 

AmoQDt  appropriated  by  act  of  Angiist  11,  lw8 

July  1.  1?^,  amonnt  expended  dnring  fiscal  year,  exclnsiveof 

liabiliticiiontatanding  Jnly  1,  IbSe. |6I, 869.51 

Jnly  1, 1^9.  ont8taudingliabilitie« 1.25 

July  1. 18^,  balanee  available 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscalyearondinj^  Jaue30, 1891 
Submitted  in  cuuipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  idHT. 
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FOX  RIVER. 

[kerort  ok  mr.  c.  a.  fuller.  assistan't  rngixeer. 

United  States  Engineer  Off 
AjtpUlott,   Hi  J.,  JmU 

Major:  I  bavo  tbe  honor  to  submit  the  follow  in  jj  rpiH>rt  of  operntionfl 
improvement  uf  tbo  Fox  River,  WiMouHiu,  from  Portage  to  Green  Bay,  foi 
year  ending  June  'M\  Iv^V: 

Work  during;  the  year  consisted  principally  iu  renovating  the  uld  Ra] 
and  Meuasha  locks;  iu  commencing  the  construction  of  anew  lower  dam 
ton:  in  building  a  revetment  wall  along  the  canal  bank,  Ifetween  the  L 
kanua  Dam  and  the  head  of  the  loi'k  ;  iu  completing  the  oxcavatiou  by  d 
a  6- foot  channel  between  the  fL»ot  of  Lake  Winnebago  and  the  Men anb a 
dredging  the  channel ;  in  making  repairs  of  boats  aud  dr /dges  and  inci 
pairs  of  locks,  dani8,  aud  caual  banks. 

Navigation  throughout  the  line  was  continncd  until  closetl  by  ice  on  t 
November,  ICS;*.  It  was  partially  resumed  on  the  8th  of  A[>ril,  1883,  and 
on  tho  lU^th  of  the  same  month. 

The  following  outline  of  operations  lK?tween  Green  Bay  and  Portage  ni 
rate  heads,  viz:  **  Operating  and  care  of  canals  and  other  works  of  na 
"  Improving  Fox  River,"  and  **  Improving  Fox  and  Wisconsin  rivers,  Wis< 
respectfully  submitted. 

operating  and  care  of  canals  and  other  works  of  NAVIGATl 

DePire  Lock  and  Dam.—A  leak  at  the  upper  right-wing  wall  was  stoppci 
ing  sheet-piling  and  tilliug  with  clay,  an<l  a  leak  near  tho  right  abutment  u 
was  stopped  by  puddling  in  30  cubic,  yards  of  clay.  * 

LUU$ Kaukaumi  Lock  and  Dam— Slight  repaiiswero  made  to  the  locks; 
wmoved  fkom  the  sluice-way,  and  tho  latter  was  repaired. 
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Bapid  Create  Lock. — Dredge  No.  2  was  towed  from  Menaaha  and  partly  pat  in  cof- 
fer-dams above  and  bolow  toe  lock,  patting  in  l^OUO  cnbic  yards  of  clay  in  the  lower 
and  400  cubic  yards  in  the  upper  one.  The  dredge  was  then  towed  to  the  third  level 
of  the  Kankauna  Canal,  and  the  dams  were  completed  by  laborers'  work. 

A  centrifngal  pomp  and  engine  were  set  op  and  the  water  was  pumped  oat  and  kept 
oat  daring  the  progress  of  the  work.  Old  floorplanks  were  removed  and  hoisted  out 
of  the  lock  ;  320  feet,  B.  M.,  of  timber  were  framed  and  bolted  on  the  mud-sills,  and  20 
cubic  yards  of  concrete  filled  in  the  spaces  between  the  sills.  The  gates  and  miter- 
sills  were  removed,  and  new  miter-sills  framed,  placed,  and  bolted.  The  Joints  in  the 
breast  wall,  upper  recess  walls,  and  in  rear  of  the  hollow  anuins  were  raked  out  and 
repointed  with  Portland  cement.  Nine  thousand  two  hundred  and  forty-eeven  super- 
ficial feet  of  double  planking  were  placed  and  spiked  on  the  floors,  and  600  super- 
ficial feet  of  old  planking  removed  from  the  apron,  refitted,  and  replaced.  The 
gates  were  repaired  and  ronung;  the  pump  removed  and  the  engine  laid  up. 

On  the  30th  of  April,  1889,  Dredge  No.  2  made  an  opening  fb  the  coffer-dams  for  the 
passage  of  boats,  and  on  the  10th  of  May  the  dredge  completeil  their  removal. 

There  were  expended  on  these  repairs,  36,320  feet,  B.  M.,  of  pine  lumber,  4,700 
pounds  of  spikes,  121  barrels  of  Milwaukee  cement,  2  barrels  of  Portland  cement,  and 
2,186  feet,  15.  M.,  of  white-oak  lumber. 

Foot  solid  gates  were  framed,  ironed,  and  hung. 

There  wore  expended  on  the  gates  16,9(>4  feet,  B.  M.,  of  piuo  and  4,050  feet,  B.  M.,of 
white-oak  lumber.  There  were  used  in  the  gates  4,6G9  x)ounds  of  bolts  plates,  etc., 
and  3,604  of  cast-iron  valves. 

Kaukauna  Fifth  Look. — Stones  in  the  head- walls  that  had  been  disp1ace<l  by  passing 
boats  were  replaced,  and  timber  coping  was  framed,  placed,  and  bolted  on  both 
walls. 

Repairs  of  waate-weir.— The  old  weir  was  taken  out  and  150  cubic  yards  of  clay  ex- 
cavated; 14,500  feet,  B.  M.,  of  pine  timber  were  framed  and  bolted  in  the  cribs,  and 
the  cribs  tilled  with  14  cords  of  stone.  The  sides  and  bottom  were  planked  with 
5y4:i0  feet  of  pine  and  75  cubic  yards  of  clay  were  puddled  around  the  walls ;  870 
pounds  of  drift-lK>lts  and  300  pounds  of  nails  were  expended. 

Bepaira  of  iko  lock-houae,  Kankauna  Fifth  LOek, — Fifty-five  cubic  yards  of  masonry 
were  laid  in  the  cellar  walls  The  roof,  sides,  and  floor  repaired,  and  a  new  chimney 
was  built.    The  house  was  painted,  and  the  windows  and  doors  wore  repaired. 

There  were  expended  on  this  work  10,909  feet,  B.  M,,of  pine  lumber,  1,000  brick, 
and  77  bushels  of  coramoa  lime. 

Kaukauna  Fourth  Lock, — One  lower  gate  was  taken  out ;  the  arms  and  hangings 
were  repaire<l,  and  the  gate  was  replaced.  The  valve-ro<ls  and  capstan  platiomis 
were  repaired. 

Kaukauna  Third  Lock. — Four  gate  spars  were  made  and  placed ;  the  capstan  plat- 
forms and  valve-chains  repaired. 

Kaukauna  Second  LocA;.— The  capstan  platforms  and  valve-rods  were  repaired,  and 
new  spars  framed  and  placed  on  the  gates. 

Kaukauna  First  Zo<*fc.— No  repairs  were  required. 

Kaukauna  Dam. — Three  bents  and  72  linear  feet  of  foot-bridge  were  rebuilt  in  the 
slnice-way,  and  logs  and  drift  timber  were  removed  from  the  sluice. 

Kaukauna  Canal  banktt. — Six  hundred  and  twenty-five  cubic  yards  of  clay  were  placed 
and  puddled  in  the  banks  of  the  fourth  and  fifth  levels;  525  cubic  yards  of  clay  and 
66  cords  of  rubble-stone  were  placed  along  the  right  bank  of  the  first  and  second  levels 
to  raise  and  strergthen  them.  Licaks  near  the  heads  of  the  Fourth  and  Fifth  locks 
were  filled  with  100  cubic  yards  of  puddled  clay  and  riprapped  with  10  cords  of  rub- 
ble-stone. 

Little  Chute  Combined  Locks. — The  valve-chains  on  plat  forms  were  repaired. 

Little  Chute  Second  Lock.— AM  four  of  the  capstan  platforms  were  repaired. 

Little  Chute  First  Lock. — No  repairs  were  required. 

Little  Chute  Dam. — Now  horses  and  :i2  linear  feet  of  stringers  were  framed  and 
placed  in  the  sluice-way  and  32  linear  feet  of  the  foot-bridge  wore  replanked. 

Cedar  Dam. — Slight  repairs  wore  made  in  rear  of  the  left  abutment. 

Cedar  Look. — The  recess  valve-gearing  was  repaired  with  75  pounds  of  new  iron 
castings. 

Anpleton  Fourth  Lock. — Twenty-five  cubic  yards  of  clay  were  puddled  in  near  the 
head  of  this  lock. 

AppletoH  Third  lacJl.— Slight  repairs  were  made. 

AppleUm  Second  Lock. — No  repairs  were  made. 

Applelon  First  Lock. — Twenty-five  cubic  yards  of  clay  were  placed  in  rear  of  the 
head- wall,  and  puddled,  and  capstan  platform  repaired. 

Appletou  Upper  Z)am.--Norepairs  were  required. 

Menaska  Dock. — Coffer-dams  were  put  in  above  and  below  the  lock,  by  Dredge 
l^o.  3,  and  laborers'  work.  A  centrifugal  pump  and  an  engine  were  set,  the  water 
pami>ed  oat  amd  kei)t  so.    Large  quantities  of  ice  and  snow  were  taken  ont^  from. 
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Tjiiu-  III  Ti-!  ..  •,-,'  .-i.l.i^xnnls  of  tis'i.I  u.-n-  «xi  :ivat.?<l  irorn  rh..-  lorl;-i»ir 
V- *'     :\'^  "'  '***'  ""'^  I'^'-^J-S  gills.  |.;;iiik>.  etc..    \%i'rr  iai.«;:i  ciiir  .iii<l  ri;»i- 
lie  -M  irate-*  wire  if'iiioved,  liew  s-liJ  ones  framed  unci  irorv«l,  r.-hi; 
n.:i!.ri;\tr:n;;i:earatt.icl:efl.     TheoM  iijiptT  miu*r-sill  and  plarforni  wen 
-.'.  •  i '»  i;  y:u«N  «»f  i:r.4V».-l  fur  a  MjpiHiriiuj:  wall  uxcavared.   .iml  IW  in 

•  .!;:•!.:  ii.  jM.i.ry  I.iS'l  iii  th.-  w.ill.  A  lit- w  ujiri-r-sill  w.is  iVaun'il  au-i  l*>lt 
N'iT..  al!  Mt' i!ii'  HiMi.e  In  tin-  wa'.N.  -2,743  ciihie  yanl*,  \v:us  taken  uul 
«>i.i-  !iMj.lri-»i  aiiil  i"oinif»-ii  rulii«.'  yard;}  of  cr-inent  Tna«oiirv  Wf re  l;iid  i 
^^rjui-AalN;  tin-  \\ai:>  wvu-  lOiMil"  with  timber  and  liiit  stODt\  One  tl 
hii:.;r«ii  .i:m1  ♦iiility-iiiiif  linear  tVoi  of  nlud-^iIls  w«Tt*  put  iu  brtwetrn  t 
.11".  il.f  :  T«rmii!;a:e  .-tpavis  nil.  •!  vith  concrete.  Four  capstan  platfn 
!;•    •■*-:*i\  •.•v.ihliinix  pi>*t>  wcri-  fianieil  and  placed,  conipletiu;^  tLe  rfrpair 

r:.  •  p!;!.:ii  •Aj-i  rfiiiovi',1.  Till*  tu^ino  laid  np.  tools  stortrd,  and  the  fnrce 

I  !.••  I  ••2«r-ii.iiij'*  ui-re  i.ikiMi  oin  l»y  I»ri-d;^e  No.  :;?. 

Ti.-  rt'  '.V.  r.  txpendi  »i  r.i\  rc'i'air-*  PJ-JMS  feet,  B.  M..  of  piue  and  liT.TiX"* 

•  -t  MiK  :iiiiiliir:  !.;>;•  :i  rear  iret  of  oak  mnd-.«iill'4 ;  'ji^oTri  pounds  of  irny 
par--.  <  .4*T:u;:.<.  t-ri.. :  ."..»iim»  poni}ti.>  nf  >pikert :  4»hi  pounds  uf  nail<;  Vj: 
MJiw.ir.ki.'  .  •nil  nt  aiid  I  of  PorTlnnd  c(  nient.  and  (jl^  cubic  yanls  of  •sarc 

Mtmuf  :  /M//I. — S!i«^ht  n/pairs  wi-ro  niaii**  to  tbe  8luice-^aic>. 

Fu  fill  L:>:  *.. — Tlie  lowi-r  ^aios  won*  repaired. 

I'nr-il'd  f/ii»«.— Tbrte  ^l^liee-J:arl■.•!:  \v»»rc  n*naired  by  prutiujir  in  new  plan 

y»'/-  .«  /-  M  v.  — L'l  p.iT.-?  were  niaile  to  the  Iowit  jjates,  and  new  sfiar  wa-* 
:1a.  1-1.     FiTTy-4i:ir  posts  ao'l  -*»"'0  n>«l?»  "f  barbeil  wire   were   s«>t  and  i»: 
iuut'u-   n  a  pari  of  rhe  liiie  fence,  to  replace  that  whi«h  wa?*  carn»d  aw; 
w  iT.  r. 

lifr'in  A/.'H.— A  break  in  the  ilaiii  wa-*  repaired  with  tirnhnr  sheot-pil 
v.n'-i.  •  l.iy.  a  d  nibbI»»->ton.-.    One  tli'iti^and  eiajht  hundred  anil  twelve 
of  i>.ni-  lumber.   1   ki*::  of  nails  and  U  conjs  of  rubble-stouc  were  pnn 
plareii. 

H'm?»  7?i"»' /.t>c/..— Two  hnndriMl  feet  of  barl>ed  wire,  SCi  cedar  i»osrs, : 
M..  if  f»:ii::.:  lioanls.  and  '^JT*  pounds  of  nails  were  juircha^ed  ami  e: 
ni.ik::.::  n  ,i.ii'!*  To  the  line  tVnce  on  U'lvernnicnt  ]>ioperTy  adjacent  to  tlii* 

/VM.r.».'..rt  fhitn.—X  break  wa*«  repaired  by  ]mttin^  in'  llli  brush-n:aTs, 
r«i:»li;.;.vi,iiit..  ^'.1  ..iibic  yard>  of  ;:ravel,  and  7.'.  of  clay. 

firari'i  liirrr  Lo^k.—X  portion  of  the  line  fence  thai  h;*d  been  carrier 
hi;ih  water  was  rebinlt  and  a  f«niall  wootl-shed  bniitfor  the  lock-tendir. 

M"ti?d!o  /'iHrt.— New  planks  were  placi-d  and  spiked  to  replace  port! 
ajiron  iliat  bad  bi-en  wa^l'.i'd  away. 

ro.t'i'h  'Vivfli  n"i/*.v  If*. '> — Thi-".  weir  W.1S  rebuilt.  Clay  was  exeavaKt 
•iide.-  :inil  end*,  ail  "f  iln-  oM  linibi  r«i  aTid  planks  were  taken  our.  \*n  pojiT* 
tnnbe.s  fr.niied  and  ^nt  in,  *J,«.'l"  N.',perrnMal  feet  of  dun ble  {dankin^;  phi 
bmiiini  aiiil  >iiies,  liUil  li'J  cubic  yard>  of  c!ay  backin«»  placctl  aiul  puTblln 
iiii:  till*  reiiai'-s. 

There  wi-re  purcha^ed  and  exiM-nded  11.7-^i»  feet,  15.  M.,  of  pine  lumber 
of  wriMijiht  ^p:kes. 

IiRKlHlIXti   IPPEII  FOX   r.IVEK. 


Dred.;e  No.  ."•  was  put  in  coninnsMou  July  17.  l^^'S.  and  eoni:iM':ir«  d  wo 
nioviij'^  b.^::  fiorii  the  upper  ;:ate  rfi'c>"ies  of  Berlin  Look  antl  iroui  tlif  eana 
the  ".■».  k  a::d  Tltf  river  above.     The  dred^ie  then  dropped  di>wu  to  Jierliji  an« 

-^    .      •    •     .J— 1.  .1.  _  1 .i^_..    .v^   «<..:.. .^. v..    !>....    L.^i......    «i ..   


Oshk»»>h  and  laid  np  for  the  seajum  on  the  'J;*h1  of  NovimiHT. 

On  the  Is:  of  June,  l!:^V>,  the  dredjje,  having  been  thorouijlily  n?paired.  w 
to  Princeton  Bar,  and  coinnieuced  work  for  the  seattou  on  the  4th.    Owii 
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Tory  dry  season  the  river  had  become  unusnally  low,  there  bein^  but  2  feet  of  wntcr 
to  the  chanDel  through  the  bar  below  the  lock.  A  cut  was  made  the  entire  lcn{;th  of 
the  bar,  removing  2,166  cable  yards  of  sand,  making  a  channel  wide  and  deep 
enoQgh  for  boats  for  the  present.  The  dredge  was  towed  to  White  River  Lock,  and 
made  two  ents  throngh  toe  whole  length  of  the  bai,  removing  12,:i53  cubic  yards  of 

DREDGING  LOWER  FOX  RIVER. 

CUanimg  imi  MenoBha  Canal. — Dredge  No.  3  worked  from  May  3  to  7, 1889,  removing 
day  and  nardpan  from  the  deep  cut  in  the  Menasha  Canal,  taking  out  426  cubic 
jarda  of  material,  and  was  then  towed  to  Neenah  River. 

REPAIRS  OF  BOATS  AND  DREDGES. 

Uhredge  No,  2. — The  gallows  frame,  spuds,  spud-guides,  bolsters,  guard-planks, 
fenders,  cheeks,  stringers,  and  gunwales  were  framed  and  placed.  A  now  crane  was 
made  and  placed,  the  dipper-arm  re-dressed  and  racks  put  on,  the  deck  was  re- 
planked  and  calked,  and  the  cabin  repaired.  All  new  work  was  painted.  The 
repairs  of  the  machinery  wore  completed  and  the  boat  towed  to  Rapid  Croche  Lock 
on  the  28th  of  April. 

There  were  purchased  and  expended  on  these  repairs  56^)  feet,  IB.  M.,  of  pine  lumber, 
400  pounds  of  round  iron,  300  pounds  of  boat  spikes,  52  pounds  of  Babbit- metal,  1  bale 
of  oakum,  100  pounds  of  white  lead,  100  pounds  of  mineral  paint,  and  10  gallons  of 
boiled  oiL 

Dredge  No,  3. — ^The  boat  was  blocked  up  in  Little  Chute  Combined  locks,  a  hole  in 
the  bottom  planked  and  calked,  the  boat  floated,  and  the  crane  repaired.  After 
dredging  a  bar  that  formed  in  the  river  outlet  of  the  locks,  the  dredge  was  towed 
back  to  Menasha. 

Three  thousand  feet,  B.  M.,  of  pine  lumber  were  pnrehased  and  expended  on  these 
repairs. 

Tmg-hoai  Delorra. — The  cylinder  was  re-borod,  new  cylinder  rings  were  made  and 
fltteo,  new  water-wheel  flanges  cast,  new  wheel  arms  put  in,  the  old  nosing  of  main 
deck  and  portions  of  the  ydank  shear  removed  and  replaced  by  new,  a  new  smoke- 
stack was  fret  up,  and  the  hull  and  cabin  were  re]>ainted. 

There  were  purchased  and  expended  444  feet,  B.  M.,  of  oak  and  340  of  pine  lumber, 
517  pounds  of  iron  castings,  2r-»  pounds  of  iron  stirrups,  100  pounds  of  white  lead,  50 
ponnds  of  mineral  paint,  27  gallons  oflioiled  oil,  and  2  pounds  of  lamp-black. 

8team'l4ivnoh  General  Meade. — The  machinery  was  cleaned  and  slightly  repaired,  a 
new  propeller  wheel  purchased  and  put  in,  a  supply-pump  for  the  boiler  attached, 
and  the  boat  repainted. 

Twenty- five  pounds  of  white  lead,  3  gallons  of  boiled  oil,  and  1  pound  of  lamp- 
black were  purchased  and  expended. 

Dredge  No.  h. — The  necessary  repairs  for  putting  the  dredge  in  commission  were 
made.  The  boiler  was  patched,  pinions  re-bushed,  new  cylinder  springs  put  in,  clam- 
shells riveted,  boom  and  shovel  set  up,  and  all  of  the  machinery  put  in  working  order. 
The  repairs  were  completed  on  the  17th  of  July,  1HH8,  an<l  the  dredge  put  in  commis- 
sion. 

November  21  she  was  towed  to  OHhkosh  for  further  repairs.  The  sides  of  the  hull 
were  i*epaired  and  calkwl,  and  two  grousers  made.  Tuni-buckleM  were  put  in  the  A 
frame  back  stays  and  the  iron  work  of  the  frame  was  repaired.  The  boom  was  taken 
out  and  a  new  one  put  in.  Blocking  was  placed  under  the  boiler  and  the  boiler 
patched.  Bed  timbers  were  put  in  under  the  hoisting  engine  and  the  clam  shell  and 
frame  were  repaired. 

There  were  purchased  and  expended  5,895  feet,  B.  M.,  of  oak  and  pine  lumber,  291 
pounds  of  steel,  and  WA  pounds  of  iron. 

Dredge  No.  6  (pump). — All  steam  and  pnmp  joints  were  made  over  and  the  boiler 
-was  placed  and  bolted.  The  pumps  were  placed  and  the  inspirator  and  suction  pipes 
put  in.  The  boom  was  set  up  and  derrick  repaired.  Chains  were  attached  to  the 
pontons  and  the  wood  scow  and  skill'  repaired.  The  repairs  were  completed  on  the 
28th  of  August,  Id-fB,  and  the  dredge  put  in  commission. 

Tug-hoat  Jjoncobel. — Seventy  superticial  feet  of  deck  were  laid,  a  new  gallowH  frame 
put  in,  and  the  bridge  truss  repaired,  llog-rhains  for  the  wheels  were  made  and  put 
In,  and  the  timbers  for  the  engine  bed  and  wheel  shafts  niade  and  bolted.  The  cabin 
was  extended  forward  by  adding  two  rooms,  and  the  pilot-house  moved  forward. 
Two  water-wheels  were  made  and  put  in,  a  tow  post  and  kevels  made,  an<l  the  deck 
was  calked.  Tie-rods  between  the  keelson  and  deck  were  put  in.  The  boiler  and 
engine  wererepaied  on  shore,  placed  on  board,  and  the  machinery  cleaned  and  setup. 
The  cabin  was  painted  and  the  repairs  were  completed  on  the  25th  of  May,  1B89. 
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Two  thoii8ai)d  four  bnndrcd  and  ten  feet,  B.  M.,  of  pine  lamber,  213  poandtof  boat 
si»ikeH,  4r>0  pounds  of  iron  hog-chains,  rods,  etc.,  500  fire-bricks,  and  10  bales  of  oakna 
wore  purchased  and  exjiended. 

IMPROVINO  FOX  BIVXB. 

ContttrHciioH  of  Little  Kaulautia  retfetmeni  wall, — A  wall  on  the  ri^er  side  of  the 
onn:il  hnnk,  extending  from  the  left  abutment  of  the  dam  a  distance  of  SfiOfeet  totbe 
hend  of  the  loek,  was  built.  Seven  hundred  and  for^  cubic  yards  of  naTel  weiv 
exeuvated  from  the  site  of  the  wnU ;  fourteen  cribs  10  feet  by  20  feet  by  3  feet  4  incbM, 
nnd  two  vuhn  10  feet  by  )H)  feet  by  4  feet  4  inches  were  fVamed,  bolted,  placed,  and 
tilled  with  Htone ;  'M4  eubio  yardH  of  dry  stone  wall  were  laid  on  the  cribs  and  S 
cubic  yanlH  of  gravel  wer<^  nl-iced  in  rear  of  the  walls,  completing  the  work. 

Sixty-three  conls  of  rubble-stone  were  brought  from  Menasha  and  Cedars;  5  ,271 
U'vU  H.  M.,  of  pine  lumlM^r  and  5,040  pounds  of  drift  bolts  were  porchased  and  ex- 
]H'nded. 

ConHtrurtion  of  Apphton  Lovrr  Dam. — Measurements  and  sonndings  were  made  and 
plans  prepun»d  for  a  new  crib-dam,  with  five  20-foot  sluice-ways  and  stone  piers  and 
abutuients,  the  sluice-ways  to  be  provided  with  **  Taintor  "  gates.  Dressed  stone  wm 
mdccted  at  the  Kaukauna  quarry  grounds  for  the  piers  and  abntments.  A  tool 
houH4>  wiiH  built,  tools  repaired,  and  50  linear  feet  of  cofler-dani  put  in;  250  cobie 
yards  of  rock  and  clay  won>  excavated  for  the  site  of  a  retaining-wall  along  the  left 
bank  of  the  canal.  A  crib  for  the  derrick  gny  was  built  and  sunk  in  the  river  and  s 
derrick  made  and  H(*t  up  ;  the  pump  and  engine  were  set  and  the  water  pumped  oat. 
One  hundred  and  twenty  cubic  yards  of  rock  and  gravel  were  excavated  from  theiite 
of  the  right  abutment  and  of  No.  1  Pier ;  350  cubic  yards  of  dry  at'  no  were  laid  in  the 
revetment  wall ;  207  cubic  yanis  of  cement  masonry  were  laid  in  the  right  abntmeot 
and  (U>  in  No.  1  Pier ;  120  cubic  yards  of  clay  were  filled  in  in  rear  of  the  revetment 
wall  and  2c'0  in  n^ar  of  the  abutment ;  729  superficial  feet  of  stones  were  drenedior 
quoins,  gatt^  scats,  etc.,  and  521  superficial  feet  for  coping.  The  gate  seats  werece- 
cureil  to  solid  rock  by  seven  iron  dowels  IH  inches  long  and  1^  incnes  round,  ferKo. 
1  Pier. 

The  revetment  wall,  one  pier,  and  the  right  abutment  were  completed  on  November 
:U),  li-t^,  tlio  work  suspended  for  the  season,  and  the  force  discharged  and  the  pltnt 
stored. 

Work  was  resumed  April  2fi,  18K>.  Cofier-dams  were  put  in  and  the  water  pnmped 
out.  Two  derricks  were  set  up  nnd  a  track  for  stone  cars  put  down.  Gravel  ind 
shell  rock  were  excavated  fnun  tlio  sites  of  the  piers  and  gate  walls,  and  the  bed-rock 
was  h'veled  olV.  Three  hundred  and  thirty-six  cubic  yanls  of  cement  roasonr}*  were 
laid  in  the  piers  and  connecting  walls,  completing  the  masonry  for  sluices. 

Tlm'e  hundred  and  ninety-live  cubic  yards  of  clay  were  boated  and  pLiced  in  the 
cofler-dains.  Stone  was  drcHsed  f(»r  coping,  gate  steps  and  circles,  ptor  stops,  coroers, 
and  cIoHing  Hr4)neH. 

Stone  for  the  wallH  was  hauled  from  Kaukauna  quarry  grounds  to  the  canal,  boate<l 
to  the  vicinity  of  the  dam,  and  unloaded  on  the  canal  bank.  The  f  aming  of  sluice- 
gates was  completed  ready  for  i>lanking.  A  coifer-dam  was  put  in  for  left  aba^ 
ment. 

Then^  wen*  purchased  and  partly  expende<l  on  construction  l(i9,760  feet,  B.  M..  of 
pine  lumber,  12,;i04  of  oak,  and  40,000  of  hemlock;  14,(>;«)  pounds  of  drift- bolts ;  2.»^'0 
pounds  of  wrought  Hjiikes;  1,IHM)  pounds  of  nails;  l,0;i8  |)ouud8  of  gate  anchor  bolts: 
512  barnds  of  Milwaukee  ctunent  and  H  barrels  of  Portland  cement,  for  pointing  ;ri:i 
cubic  yards  ot  sand. 

Conntruction  of  side  dum p- scows, —  Tx^o  dump-scows,  each  78  feet  6  inches  long,  W 
feet  t>  inches  wide,  with  eight  pockets,  were  built.  Total  caiiacity  of  each,  77.(9 
cubic  yanls. 

T 
and 
ynmnds 

fish  plates,  7,204  pounds  of  iron,  2,0i8  pounds  of  chains,  12  bales  of  oakum,  and  2  bap 
rels  of  pit<?h,  12  tamarack  knees. 

DREDGING   LOWER  FOX. 

Dfepening  Menasha  i?trer.— Dredge  No.  2  completed  the  dredging  between  the  A>ot 
of  the  rock  cut  and  the  head  of  the  MeuaHha  Canal,  removing  10,883  cubic  yards  of 
hard  pan,  clay,  and  gravel,  and  47  cords  of  Htone,  which   was  plhced  on  flat  sco*"^ 
poled  to  the  right  bank  of  the  river,  wheele<l  on  shore,  and  piled.    This  work  w«9 
completed  on  *lie  tJth  <»f  Septoud»er.  when  the  dnnlge  moved  to  the  canal. 

D^pening  Mcfiaska  Canal. — It  is  irnqtoHed  to  widen  the  canal  to  100  feet  on  the  bot- 
tom and  to  deepen  it  to  8  feet  below  the  level  of  the  crest  of  the  Menasha  Dam.    One 
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eat  to  the  reqaired  depth,  the  entire  length  of  the  canal  and  abant  45  feet  in  widtht 
"was  made  by  Drediree  Nob.  2  and  3,  removing  in  all  31,917  cobic  ^ards  of  clay,  gravel, 
and  hard  pan,  of  which  3,673  cubic  yards  were  place<l  on  Hat  bcows,  towed  t^  the  right 
bank  near  the  lock,  wheeled  on  shore ;  2,788  cnbio  yards  were  thrown  by  the  dredge 
on  the  riKht  bank ;  7,195  cubic  yards  were  placed  on  flat  scows,  poled  through  the 
lock  to  Lattle  Lake  Buttes  dcs  Morts,  and  shoveled  off;  3,952  were  put  in  dump-scows, 
towed  to  the  canal  basin  on  left,  and  dumped,  and  14/309  towed  to  the  lake  and 
damped. 

The  work  was  suspended  November  20,  1888,  no  more  funds  being  available.  The 
dredged  channel  is  of  sufficient,  width  for  boats  navigating  the  canal  to  pass  through. 

Deepening  eouik  outlet  of  Lake  Winnebago^  Neenah,  IVie. — A  survey  of  the  proposed 
channel  was  made,  buoys  wore  set,  and  three  guiding-cribs  framed,  sunk  in  place,  and 
filled  with  stone.  Dredge  No.  3  was  towed  to  the  river  on  the  8th  of  May,  1889,  and 
began  dredging.  Eleven  thousand  seven  hundred  and  two  cubic  yards  of  hard  pan, 
clay,  and  gravel  have  been  taken  out,  placed  on  scows,  and  dumped.  Six  thousand 
and  fifty-eight  feet,  B.  M.,  of  pine  lumber  were  bought  and  expended  in  building  cribs. 

REPAIRS  OF  BOATS  AND  DREDGES. 

On  the  close  of  navigation  Dredge  No.  2  was  blocked  up  in  the  thir<l  level  of  the 
Ksakanna  Canal  for  repairs,  which  were  begun  on  the  Uth  of  February,  1H89.  The^ 
turn-table,  old  knees,  girts,  hog-chains,  and  i)osts,  rudder-post,  and  fan-Mil  timbers' 
were  taken  out  and  replaced  by  new.  The  hoisting  and  backing  drums  were  re- 
moved, repaired,  and  replaced.  The  swinging  engine  and  bed  were  taken  out,  a  new 
bed  put  in,  and  the  engine  taken  apart,  cleaned,  and  set  up.  Twelve  tamarack  kuees 
were  dressed,  placed  and  bolted,  and  the  hull  was  calked. 

Seven  thousand  ninehundred  and  sixty-two  feet,  B.  M.,  of  oak  lumber,  5,556  of  pine, 
23  knees,  1,199  pounds  of  round  iron,  830  pounds  of  iron  castings,  03  pounds  of  steel, 
4  bales  of  oakum,  and  1  barrel  of  pitch  were  purchased  and  expended. 

Ikg^hoat  Dekorra. — A  new  bulkbead  was  put  in,  coal  bunker  built,  new  grouser 
£raiiied,  and  fender-straps  put  on  the  stern.  The  boiier-deck,  pilot-house,  and  inside 
of  the  cabin  were  painted  one  coat ;  744  feet,  B.  M.,  of  pine  lumber  were  purchased  and 
expended. 

DREDGING  UPPER  FOX — REPAIRS  OP  BOATS  AND  DREDGES. 

TitgAkoat  Boecobel, — The  old  paddle-wheels,  the  boiler  and  engine,  and  most  of  the 
maohinerv  were  taken  out ;  400  superticial  feet  of  old  decking,  132  linear  feet  of  plank 
shear,  and  363  linear  feet  of  wi^les  were  removed  and  replaced  by  new  ;  41  deck  and  1 
wheel  beam  were  spliced,  4  chocks  were  framed  and  placed,  and  hatch- combing  were 
framed,  put  on,  and  bolted ;  1,500  feet,  B.  M.,  of  oak  lumber,  215  pounds  of  spikes,  and 
100  ponndb  of  nails  were  purchased  and  expended. 

Dredge  No,  7. — ^The  engine,  boiler,  and  most  of  the  machinery  were  removed  from 
the  old  hull  at  Berlin,  placed  on  a  barge,  and  towed  to  Oshkosh.  A  now  hull  was 
constructed,  launched,  and  a  new  cabin  built.  The  old  boiler,  hoistiug-cngiue,  and 
some  of  the  machinery  were  repaired,  cleaned,  and  replaced.  Tl.e  following  new 
machinery  was  purchased,  receiyed^  and  nearly  all  place<l:  One  iron  turn-table,  iron 
work  for  boom,  dipper-handle  friction^  iron-work  for  A  frame,  boom  stay  rods,  spud 
fixtares,  chocks,  slips,  sheaves,  etc.,  swinging  engine,  clam-shell  bucket,  3  cubic 
yards  capacity ;  scoop-dipper,  46  cubic  feet,  with  four  steel  teeth.  There  were  also 
purchascKl  and  received  10,725  pounds  of  chain,  4,747  pounds  of  screw-bolts  and 
washers,  1,300  |>ounds  of  spikes,  400  pounds  of  nails,  5,563  pounds  of  round  iron,  4,731 
pounds  of  iron  rods,  bolts,  etc.,  4,815  pounds  of  stay-rods,  1,601  pounds  of  fender 
iron,  1,280  pounds  of  iron  castings,  109,190  feet,  B.  M.,  of  oak  and  pine  lumber,  34 
tamarack  knees,  4,000  deck-plugs,  700  x)ounds  of  white  lead,  100  pounds  of  black 
paint,  1  barrel  of  boiled  oil,  20  bales  of  oakum,  and  2  barrels  of  pitch. 

The  repairs  are  nearly  completed. 

IMPBOVINO  FOX  AND  WISCONSIN  RIVERS— DREDGING  FOX  RIVER  BETWEEN    DEPERE 

AND  GREEN  BAY,  WISCONSIN. 

A  survey  of  the  river  was  made  and  the  proposed  channel  located.  Three  water- 
gaoges  were  set,  one  at  Green  Bay  and  two  at  intermediate  points,  and  two  of  them, 
with  the  gauge  at  the  lock,  were  read  three  times  daily.  A  base-line  1,900  feet  in 
length  was  measured,  and  20  triangulation  posts  were  set  on  both  sides  of  the  river ; 
154  triangulation  angles,  322  stadia  rea^iings,  1,451  sounding- angles  were  taken,  and 
6,558  soundings  made.  In  addition,  255  channel  soundings  were  made  between  the 
railroad  bridge  and  the  elevator  in  the  harbor  at  Fort  Howard  ;  the  least  depth 
found  was  17  and  the  srreatest  42  feet. 

Hredge  No.  2,  with  dump-scows,  was  towed  from  Kapid  Creche  Dock  to  Depere  and 
cutumenced  dredging  on  the  bar  opposite  the  Furnace  Dock,  making  a  channel  200 
feet  wide  and  12  feet  deep  below  the  level  of  (>xtreme  low  water,  i  Twenty-four 
thousand  two  hundred  and  tifty-one  cubic  yards  of  clay,  sawdust,  etc.,  were  removed, 
placed  on  aoows^  and  dumped  between  the  dock  and  the  right  shore. 
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The 


tng-lioBt  Boieobel  was  euplojed  ta  towing  ii^Ajgot  on  the  Upper  E 
to  place,  iu  Hupplf  iug  theui  with  fuel,  in  towing  aoowB  wiUi  m»l 


_         j_  _    r  Foi,  ln> 

place  to 'place,  iu  Hupplfiug  theni'with  fuel,  in  towing  aoowB  wi&'  rnKteriaklb: 
Tepa<n  of  daaia,  aud  ou  inspeclion  trips. 

The  tug-boat  Vtkorra  tuwtid  dunip-BCOWB  for  Dredgee  Nob.  2  »nd  3  on  the  Lows 
Foi,  aud  niaiUi  iospection  triptt. 

The  Btcau  I -launch  (ie«tTal  Mead»  was  employed  in  towing  soow-loads  of  matariili, 
toolB,  ete.,  for  works  in  progreuon  the  Lower  Foxsndinmakiug  trips  for  insprctin 
nod  pu.vnicut. 

Tlio  Htciimer  UenTitlla  was  laid  up  at  Appleton,  Wie.,  on  the  20Ui  of  Movemba, 
189t!,  and  has  nut  aiuce  beeu  put  iu  cuutmiiisiun. 

Tliu  following  worli  is  n>quir«d  to  be  doue  to  complete  this  imprnTemeiit,  Tii:  Ta 
.complete  the  construct iou  i>f  the  lun-cr  dam  at  Appletun;  torenoTAta  the  Kankaou 
Bccond  lock,  and  the  liickH  at  Eureka,  Fort  Wiuueoago,  ftod  Pon>gs  City;  to  eoo- 
plete  the  repairs  of  Rapid  Cmche  Lock;  tofiDiehtheileopeoingorUieHenaAbBCaaal; 
to  dvepnu  the  river  chaunels  to  ti  feot  at  Ion  water  and  to  build  dwellings  fur  lock- 
Very  respectfully,  your  obedient  servant, 


Connwrotal  ttatittiet  for  U«  calcNdor  year  1888. 


irticitt  trantpoTtei  o»  Fox  filter,  n'iictntn*. 


LoE*.  iDDibcr,    latli,    and  uhlnglH, 

i?»Mi.U 

BTono    (IJDiis    rubblo,    and    dlaen' 

■igii)  cop'- 

Saod,  Rravelond  clay.  .calilc>nn». . 

Wood,  ennl oonlB.. 

Wood,  pulp i 

Tlmlwr.kil i 

Suve-boltB I 

Sewor  pipe l 

Coal,  bnrd  and  noft < 

PlK-liioi li 

(ii'DCTal    niiMchiiDdliie  and   am 


£|UDi  oa  bamli) .. 


Liito/boaU 

«angaliag  Fox 

Name  or  boat. 

Untaghl. 

Too- 

oraiU. 

Nuiflofboat. 

Dranghl. 

nafia. 

S'ilS. 

ftrt. 

Da 
SutL 

Stoa^. 
Sail. 

Do. 

smi. 

SiplUd. 

Da. 

VJ.vt 

loo!  00 

71 

» 

^ai 

s:iis::"«::. 

SMB. 

U.I).Uoore(tnB).... 

Rii-,S;T,y!""!:::: 

B.°B.M«wiir":":;' 

Do. 
Va. 

(;) 

Dd. 

" 
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II  20. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE  FOX  RIVER,  WIS- 
CONSIN. 

The  expenditures  for  maintaining  the  existing  depth  of  navigation 
throQghoat  the  Fox  River  and  canals;  for  repairs  to  mechanical  con- 
structions that  have  been  completed  and  in  use,  but  afterwards  injured 
by  flooti  or  otherwise;  for  current  repairs  to  old  locks  and  dams,  and 
for  lock- tenders'  services,  have  been  paid  from  the  indefinite  appropria- 
tion for  *^ operating  and  care  of  canals  and  other  works  of  navigation," 
provided  by  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

Id  accordance  with  this  section  an  itemized  statement  of  the  expendi- 
tares  is  appended  herewith. 

Under  this  same  indefinite  appropriation  for  ^'  operating  and  care  of 
canals  and  other  works  of  navigation,"  it  is  proposed  to  do  the  follow- 
ing work  during  the  fiscal  year  ending  June  30^  1890 : 

To  reline  with  timber  the  old  Kaukauna  Second  Lock;  to  construct 
new  gates  at  Fort  Winnebago,  Eureka,  Appleton  Second,  and  Kaukauna 
second  locks;  to  build  new  floors  and  make  repairs  at  Eureka,  Rapid 
Croche,  and  other  stone  locks ;  to  drive  guide-piles  at  the  entrances  of 
seven  locks  on  the  Upper  Fox ;  to  rebuild  the  revetment- wall  of  the 
Kaukauna  Canal  for  a  length  of  1,250  feet.  During  the  season  of  navi- 
gation it  is  also  proposed  to  dredge  bars  and  obstructions  which  may 
have  filled  in,  and  to  maintain  navigation  through  the  locks,  and  to 
operate  and  care  for  the  works. 

Money  statement, 

July  1,  1889,  amoant  expended  during  fiscal  year $48,329.62 

July  1,  1889,  outstanding  liabilities 616.50 

48, 946. 18 


Amoant  (estimated)  for  expenditures  in  fiscal  year  ending  June  30,  1890. .     62, 760. 00 


OPKRATINO  AND  GARB  OF  CAXAL8  AND  OTHER  WORKS  OK  NAVIGATION  APPUED  TO 
FOX  AND  WISCONSIN  RIVERS,  WISCONSIN  J  SECTION  4  OP  RIVER  AND  HAliBOR  ACT 
OF  JULY  5,  1884. 

Detailed  statement  of  expenditures  for  fiscal  year  ending  Jane  30, 18S9,  with  itemized  state- 
ment of  expenses  attacliedf  as  required  by  the  above  act  of  July  5,  1884. 


Gharaoter  of  work,  etc. 


Repairs  of  Do  Fere  Look 

Repairs  of  canal  banks  at  Do  Pere. 
Repairs  of  LitUe  Kankanna  Lock . 
Do 


Repairs  of  Little  Kankanna  Dam 

RepairM  of  Rapid  Croohe  Lock. .. 

Do 


Repairs  of  waste-welr,  Kankanna  Fifth  Lock . 
Do 


Repairs  of  Kankanna  Fifth  Lock 

Repairs  of  lock-hoose,  Kankanna  Fifth  Lock . 
Do 


Item  of  expense. 


Labor 

Labor  and  tranapurtation . 

Labor 

Lumber 


Labor 

do  ... 

Matorials 


Labor 

Materials. 


Labor  

do.. 

Matorials. 


Amount 


$G.UO 
2.50 


2, 188. 13 
l,G3L3d 


307. 42 
339. 89 


194. 12 
382. 75 


Total. 


$^.10 
23.82 


«.5« 
12. 00 


3,710.51 


647.  31 
6J.60 


578.87 
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Ihtrtileii  ntntnHfHt  of  expenditures  for  Jlscal  year  ending  JmueJO^  139, 


CharAcU^r  uf  worki  etc. 


ICotmiM  of  KRukminA  Fourth  Lock 
Uo 


Ko)uiirH  of 
KojiuirN  of 
K«|iiilrii  of 
Ki»l»Ain«  of 
Kopuirs  of 
Ko|Milin  of 

Ul'IMIll'll  of 

KoiuilvK  of 
KciMiinof 


K»iik AuiiA  Third  Look 

KuuKauu*  S«HHiml  Lock 

Kankmiim  Dam     

IviiiikAiuiii  ('Hiial  banka 

l.ittlo  rhiito  S<*«>uiia  Lock- .. 
Littio  iMiuto  Dikiti  uml  canal 

.\)t|»lotoii  I'aiiul  baiika 

AJiiWotou  ThinI  I.<M*k 

Applotoii  Kintt  IxK'k 


1i«'|kiilrii  of  r«MltirH  Lork  . . 

KopMirM  of    MlMIIIMhU  I^H'k 

1H» 


I\i*|uilri«  of  MmaMhii  1>ani 
Ko|»airi«  of  Mouu.hIia  raual 
l»r««f]glnfi  l»ar.H,  lM>wrr  Kox. 
IV»> 


I>rtHl|cin);  luirM,  rp|»cr  Kox 
Ihi 


Ko}uilni  of  liH^W  hoiiMo  at  Euroka. 

Ui'iMirH  of  lU>rHii  l>aiu 

IKi 


lUimlmof  I  Willi  L<H*k 

Kopaimof  Whito  Kivcr  1^»ok  

Ki«pniii«  of  Im'k  IiouHo  at  l*riiUH>ton 

lioimire*  of  rniii'«'toii  Uaiii    

!>»»    


Ki^patnt  of  1iM*k  hoimo  nt  (iraiid  River. 

Ko|uklrN  of  Moi«(ollo  I>um    

KopHim  of  Kort  NViniu>l»rti;o  LtH'k 


copikirM  oi  rort  ^\  iniu'iia^o 
Kt*|iairi«  of  wiotto  woir,  roiU^io  Canal . 
l>o 


Iti'iuTAl  rt«pAir»  of  lookti  iiiul  tltuna 
Do    


Miiiiitoimuoo  of  iuivi);:itiou. 

Do    

m» 

1K> 


Tart^  of  work:*  nii«l  pn»porty 
Do 


1V> 


Dt) 
Do 
Do 
I>o 
Do 


Total 


lioBorez 


Labor 

Hiiteriala. 


•ULI 

l: 


Labor ; 

*> !-- 

Labor  and  trMiapoctatii-..t 

Labor .VT.... !.... 

do '..., 

do 

do 


Materlala. 
Labor 


Matorlala 

LmInft  and  traniipurtAtion. 
Materiala 


ISLS 

usi 

719 

«&« 

C.3I 

Ml 
liS 

-a 


11 II 


Msteriala 

Labor 

do 

Fuel,  sapplloa,  etc 


8,«a.:9»l 
4,77I.C3  ; 


Labor 

Fael«  Boppliea,  etc 


],0K.74 


Labor 

do.. 

Materiala 


fi.5l0.:i9  I 
4^650.41  ! 


liTTift 


XlfiLN 


Materiala 

do   

Wall  papiT,  etc 

Labor 

Materiala 


Lumber,  nails,  etc 

Lumber 

Materials. 

Labor 

Mtttcriala 


Lalior  and  transportation. 
Materials 


8&06 
74.78 


372.41 
130.90 


189.49 
190.73 


Lumber  for  frnidinie  cribs.. . 

Lock-ti'mlerH*  Herviooa 

(Saii^e  kuopors' Horvic-es  .. 
Lal>or  and  transportation  . . 

YTatchnien,  labor,  and  trans- 
portation. 

Traveling;  expenses  of  as- 
sistant cngintxers  and  over- 
seers. 

Hire  ol  house  at  Appleton . . 

Salaries  of  assistant  engi- 
neers, clerks,  etc. 
Rent  of  office  at  Appleton . . 

Kent  of  telephone 

Kent  of  olfice  at  Milwaukee. 

Mileage  i»f  olticera 

Stationary 


I  I,  ll9.i» 
'  1,942.80 

30.10 

4,0!f9.4« 

18U.00 

13.17 


1.106.98 
189.06 

45.00 


ll.ieiN 


1141 

re 

liCS 


1163 

ir4t 

111 


2SC.T. 


3,00.75 


5,231T3 


3,230l00 

100.00 
16.  I& 

140.00 
47.04 

2ci0.0U 


1.3tL« 


r 


3,8llW 
4a.S9LC 


i 
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im^ed  statement  of  expenses  made  firom  appropriation  fo^  operating  and  ears  of  eanals 
and  other  works  of  navigation,  indeAnite,  act  of  July  5,  ld84,  applied  to  Fox  River 
Wisconsin, 


Date. 

No.  of 
Toacher. 

1898. 

aly   11 

1 

11 

2 

31 

8 

31 

4 

31 

5 

31 

6 

81 

7 

31 

8 

81 

9 

31 

10 

31 

11 

31 

12 

81 

13 

31 

14 

31 

15 

31 

10 

31 

17 

31 

18 

31 

19 

31 

20 

31 

21 

81 

23 

31 

23 

31 

24 

31 

25 

31 

26 

31 

27 

31 

28 

31 

28 

ag.    7 

1 

7 

2 

9 

8 

15 

4 

29 

5 

29 

6 

2) 

7 

29 

8 

29 

9 

29 

10 

29 

11 

29 

12 

29 

13 

29 

14 

29 

15 

29 

16 

29 

17 

29 

18 

29 

19 

29 

20 

29 

21 

29 

22 

29 

23 

29 

24 

29 

25 

29 

26 

29 

27 

29 

28 

29 

29 

31 

30 

31 

31 

31 

32 

31 

33 

31 

34 

31 

35 

31 

30 

31 

37 

31 

88 

31 

39 

31 

40 

31 

41 

31 

42 

pt.  15 

1 

30 

1 

30 

8 

80 

8 

80 

4 

To  whom  paid. 


Erakin  B.  Bailey 

A.  L.  Smith 

Cramer,  Aikens  A  Cramer 

C.  A.  Fuller 

James  Clear 

William  Edwards 

Juhn  Lewis 

John  M.  raijce 

John  Baeten  

Andrew  O'Connell 

AlexRnder  Sims 

A.  8auford  Mannfactnring  Company. . . 

Buttia  Bros 

MclCenzie  ^Crawford 

J.  K.  Brown 

Niels  Johnson 

C.  A.  Peck 

U.  Stedman 

H.  8.  Sacket 

DesForgchA  Co 

Joys,  Norris  Sc  Co 

H.Boswortb  Sc  Sons 

Shadbolt  Sc  Boyd  Iron  Company 

Schliifer,  Barrett  &  Tesch 

Priest  &Garrow 

C.  A.  Fuller 

Kamsav  &  Jnnes 

Richard  E.  Rice 

Hired  men 

Fred.  Lappins , 

Sam  Van  Camp 

EriikineE.  B:iiloy 

Jo8«>ph  Urban    

Joys,  Norris  ScCo 

H.Boswortb  Sc  Stms 

Hoffmann    Sc   Billinj^s    Maiiafacturing 

Company,  limiteil. 
Matthews  I>rnfl.  Fumitare  Company  — 

Thpodore  Deniro 

W.  F.  Mont|?omery 

C.  S.  Bucklaud 

Gerry  LumberCompany 

Ramsay /^  Jones 

J.  II.  Miirston  &  Co 

F.H.  Blood 

H.  A.  Foster 

Alfred  Galpin's  Sons 

Appleton  Machine  Company 

S.S.  Little 

J.  J.  MarHhall 

Howard  &  Jennings 

J.  C.  Koelsch 

McKenEie&  Crawford 

E.  P.  Bangs 

H.  Stedman 

C.  A.  Peck 

Niels  Johnson 

H.  8.  Sacket 

Priest  AGarrow 

C.  A.  Fuller 

JamAH  Clear 

William  Ell  wards 

Richard  E.  Rice 

John  Lewis    

Jerry  Parkinson 

Gottlieb  Jahnke 

Alexander  Sims 

John  M.  Paige 

John  Baeten 

Andrew  O'Connell 

0.  A.  Fuller 

Hired  men    

Eilward  Garring 

Cramer.  Aikens  &  Cramer 

C.  A.  Fuller 

James  Clc«r 

WllUam  Edwards , rt. 


For  what  paid. 


Amount* 


Services 

Hireof  honse 

Rent  of  oflloe 

SerTicos 

do 

do 

do 

do 

do 

do 

do 

Pike  poles,  etc . 

Screw  bolts,  etc 

Coal 

Oil 

Steel,  etc 

Packing,  etc 

Coal..r. 

Oil,  etc 

Stationery 

Waste 

Oil 

Barbed  wire,  etc 

Packing,  etc 

Wood,  etc 

TraTellng  expenses. 

Lumber 

Services  

do 


.do 
.do 
.do 
.do 


Rope. 
Oil... 
Hose, 


etc 


Mattresses,  etc 

Clay 

White  lead,  etc  .... 

Oilcloth,  etc 

Lumber 

do 

Wood 

Coil 

Oil,  etc 

Screens,  etc 

Iron,  etc. 

Steel,  etc 

Oll.etc  

Iron  ca<4t{ngs,  etc  .. 

Oil.eto 

C«ial 

Wood 

Coal,  etc 

Rope,  etc 

Steel,  etc 

Packing,  etc 

Wood 

Services  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Traveling  expenses. 

Services 

do 

Rent  of  office 

Services  

do 

do 


$14.08 

45.00 

70.00 

200.00 

85.00 

85.00 

80.00 

85.00 

80.00 

10.00 

80.00 

10.90 

48.81 

7L95 

5.75 

8&88 

1L90 

110.85 

10.92 

14.16 

0.82 

4L00 

29.08 

10.02 

238.00 

0.04 

84.78 

10.00 

2,100.47. 

6.10 

6.10 

8.00 

4.25 

113.78 

86.88 

48.38 

80.28 

12.00 

18.10 

11.25 

89.64 

12.16 

24.00 

14.65 

2.95 

26.77 

&87 

2.00 

2.12 

8.88 

4.83 

41.68 

368.66 

108.37 

14.58 

72.48 

8.75 

18150 

200.0a. 

35.00 

35.00 

16.00 

30.00 

30.00 

30.00 

80.00 

85  00 

80.00 

10.00 

U.46 

8,285.66 

5.25 

70.00 

200.00 

35.00 

8&.98 


SNa  89«— -132 
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liemited  statement  of  enpenabs  mads  from  iigtpropriaUom  /or  Ofmraiing  amd  core  0/ 

and  othiT  warke  of  navigatianf  «te. — Dontmiie^. 


Date. 


Oct. 


188a 

Sept.  30 
30 
30 
30 
30 
30 
30 
80 
80 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
4 
9 
31 
31 
81 
31 
81 
31 
31 
31 
81 
31 
31 
31 
31 
31 
31 
31 
31 
1 
1 
5 
7 

13 
17 
22 
22 
23 
23 
23 
24 
24 
26 
30 
30 
30 
30 
30 
30 
30 
30 
30 


30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

6 

5 

G 

8 

10 

U 


Nov. 


Dec 


No.  of 
voucher. 


5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

1 

2 

3 

4 

5 

6 


To  whom  paid. 


Richard  E.  Bloe 

Johu  Lewis ■ 

Jerry  Parkinton 

John  Baeten 

AlexanderSima 

John  M.Paijce 

Andrew  O'Connell 

B.T.  Oilmore 

H.  Ste<lman '. 

C.  A.  Peck , 

Niela  Johnson 

H.  S.  Sacket 

Keese  &  Whiting 

Priest  &  G arrow 

Des  Forces  Sc  Co 

C.A.Fallcr 

Matthews  Bros.  Furniture  Company  . , 

Joys,  Norrls  Sc  Co 

U.  Bosworth  d&Sona 

Hired  men 

Mat.  Charlea  £.  L.  B.  Davia , 

C.  A.  Fuller 

Andrew  O'Connell 

James  Clear 

William  Ed  wards 

John  Baeten 

John  Lewis , 

John  M.  Paii»e 

Oottlieh  Jahnke 

AlexanderSima , 

Richard  E.  Kice , 

Jerry  Parkins<»n , 

C.  A.  Fuller 

O.L.  Packard 

KG.  Fox  

Priest  &Gorr<  I  w 

AuguHt  Swanke , 

Des  Forpes  &  Co 

Niels  Johnson 

R.MueUir 

Hired  men 

Charles  M.  Cole 

Maj.  Charles  E.  L.  B.  Davis 

Hired  du^u  

James  Clear ! do 

William  Edwards ! do 

Richard  E.  Rice do 


For  what  pftkL 


do 

do 

do 

do 

do 

do 

Rentofoflloe.... 

Coal 

Paekime,  oto 

ValreleTer,  oto 

Flleo,«to 

Soap,  eto 

Wood 

Stationery 

TrarolinK  oxpenaea. 

Mattreaaeo,  etc 

Rope 

(Ml 

Service*,  September.  188?^. 

Mileage 

Servicea 

do 

do 

do 

do 

do    

do 

do 

do 

do 

do 

Traveling  expenaee 

Forge 

Wood 

do 

do 

Stationery , 

Steel, etc 

Wall  paper,  etc 

Services,  October.    1888.   - 

Traveling  expenses 

Mileage , 

SeiTicea 


Aaoc 


II 


1    1.^ 


'  1 


John  Lewis 

Jorr V  Park inson 

C.  a:  Fuller 

Gabriel  Wick 

Hired  men , 

do 

C.A.  Fuller  ...   

Andrew  O'Connell , 

John  A.  Banker 

Gottlieb  Jiihnke 

George  Giffbrd  

Alnxander  Sims , 

John  M.  Paige 

Eaukauna  Lumber  and  Manufacturing 
Company. 

J.  ILMarston  &,  Co 

N.  A.Chapelle  Si  Son 

HLStedmau 

C.A  Peck 

Niels  Johnson 

Priest  &Gorrow 

J.  J.  McDonald 

J.  E.  Wells  &  Co 

A.  J.  Weir 

C.A.  Fuller 

Hired  men 

Ferdinand  J.  Finder 

Charlis  if.  Colo 

U.  ColletUi 

E.J.Kit»miller 

Frank  Rodger* 


do 
do 


Traveling  oxpenaea 
Servicea , 


do 

do 

do 

do 

do 

do 

do 

do 

do 

Lumber,  etc 


4 


Br  ioka 

Wallpaper,  etc 

Coal 

Iron,  etc 

do 

Wood 

Lumber,  etc 

Spikes,  eto 

Lumber 

Travelingexpeniiea 

Servicea,  November,  1888 

Plastering. 

Traveling  expenses 

Lumber 

Painting 

Senrioea 


u 

1 

1,33 
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Umiz^  staiemeHt  of  expenseB  made  from  appropHatioH  for  operating  and  care  of  eamals 

and  other  worlu  ofnavigaHon,  etc. — Continaed. 


DfttflL 

No.  of 
▼oaoher. 

1888. 

>ec   21 

7 

31 

8 

31 

0 

31 

10 

31 

11 

31 

12 

31 

13 

31 

14 

31 

15 

81 

16 

81 

17 

31 

18 

31 

19 

31 

20 

31 

21 

31 

22 

31 

23 

31 

24 

31 

25 

31 

26 

1880. 

ui.    4 

1 

To  whom  paid. 


ob. 


[ar. 


pr. 


9 
14 
14 
23 
24 
31 
31 
81 
81 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

4 

7 
26 
26 
'^ 
26 
26 
26 
28 
28 
28 
28 
28 
28 
4 

9 
81 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
1 
2 
10 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 

2 

8 


Hired  men 

H.CoIlette 

Butler  Brothers 

Feller  &  O'Coonell 

J.C.Koelsoh.  

A.  Sanford  Manafaotarinf;  Company 

J.  H.  Langenberj^ 

B  T.Gilmore , 

Scblafer,  Barrett  &.  'leech 

Appleton  Machine  Company 

Bamsay  Sc  Jones 

C.  A.  filler 

, do 

William  Edwards 

John  A.  Banlcer 

John  M.  Paige 

James  McDaniel 

MoUregor  Brothers 

Milwaukee  Cement  Company 

DesForgee  &Co 


Hired  men 

Andrew  Getri  1 

A.  A.  Bnrbank 

Hired  men 

Frank  Wright 

Hired  men 

C.A.  Fuller 

John  Kilawee 

William  Edwards 

John  A.  Banker 

John  M.Paige 

Alexander  Sims 

Hatch  /^  Keith 

Milwaukee  Cement  Company 

C.  A.  Berthelet 

Simons  Sc  Tuttle 

Feller  4t  O'ConneU 

Ramsay  &  Jones 

J.C.Koelsoh  

J.J.Mar«haU 

Websiter  Mauufacturiog  Company 

McGregor  Brothers 

Howard  &  Jennings 

M.  A  Wheeler 

McKenzie  6c  Crawford 

P.  K  Smith . 

Charles  M.  Colo 

Hired  men 

John  Flynn 

Ramsay  &  Jones 

Appleton  Machine  Company 

J.C.Koelsoh 

Howard  /^Jennings 

John  Schneider 

Milwaukee  Cement  Company 

C.A. Fuller  

William  ifl<lwards 

John  A.  Banker 

John  Kilawee 

John  M.  Pid^ 

Alexander  Sims 

Hired  men 

do 

C.A.  Fuller 

WUliam  Edwards 

John  A.  Banker 

Alexander  Sims 

John  M.  Paige 

Appleton  Machine  Company 

Alfred  Galpin's  Sons 

B.  T.Gilmore 

Howard  dfc  Jennings 

J.C.Koelsoh 

C.  Bachelder 

Hired  men 

C.A  Fuller 

Samuel  Whitney 


Fcnr  what  paid. 


Services 

Lumber 

Rubber  packing,  etc. 

Spikes,  etc 

Iron,  etc 

Cant-hooks 

Rubber  l>oots 

Rentof  oflice 

Spikcw,  eto 

Drift  bolts 

LumlMjr 

Services 

Traveling  expenses. . 

Services 

do 

do   

Wood 

Lumber 

Cement 

Stationery 


Services,  Deo««mbor,  1888 

Services 

do 

do 

do 

do 

do , 

do 

......do 

do 

do 

do 

Timber 

Cement 

do 

Steel  collar,  etc 

Spikes 

Lumber 

Oil,  eto 

do 

Iron  lx»lts,  eto 

Lumber 

Iron,  eto '. 

Sand,  eto 

Coal 

Lumber 

Traveling  expenses 

Services,  January,  1889  . . 

Services 

Oak  timber 

Iron  rods,  eto 

Pick  handles,  eto 

Iron  bolts,  et-o 

Window  sash,  etc 

Cement 

Services  

do 


.do 
.do 
.do 
.do 


Servioea,  February,  1889. 

Services 

do , 

do 

do 

do 

do 

Iron  castings,  eto 

Spikes 

Rentof  office , 

Bolts  and  nuts 

Oil,  eto 

Coal 

Sirvices,  March.  1889 

Traveling  expenses 

do 


Amount 


$163. 16 

24.00 

7.57 

64.51 

13.12 

9.00 

15.00 

25.00 

129.33 

2L18 

448.00 

200.00 

4.63 

40.00 

30  00 

25.00 

86.62 

74.10 

97.70 

61.00 

2,027.42 

18.00 

L50 

76.56 

6.00 

469.70 

200.00 

25.00 

30.00 

30.00 

25.00 

19.16 

1,456.27 

103.25 

a  08 

1.30 

103.52 

1, 814. 07 

16.23 

1.15 

11.10 

16.04 

4.77 

33.20 

10.00 

109.33 

4.81 

1,656.64 

13.00 

196.47 

354.24 

5.61 

4.39 

1.40 

105.80 

200.00 

30.00 

30.00 

25.00 

25.00 

25.00 

1, 553. 62 

13.57 

200.00 

30.00 

80.00 

25.00 

25.00 

490.24 

52.80 

26.00 

10.11 

7.54 

1.68 

1,880.48 

aK3 

15.22 
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Itemized  statement  of  erpeneee  made  frem  affrapHaXkom  far  ^ 

and  ether  worke  of  nav^fofiofiy  «te.— <)cnitiniied. 


Date. 


1889. 
Apr.  30 
30 
30 
30 
30 
30 
30 
80 
30 
30 
30 
30 
30 
30 
30 
80 
80 
80 
80 
30 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
30 
80 

May  4 
8 
10 
10 
16 
17 
18 
81 
31 
81 
31 
81 
31 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
31 
31 
81 
81 

31 
31 
81 
:il 
31 
81 
81 
81 
31 
81 
81 
81 
II 


No.  of 
voooher. 


4 

5 

0 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

80 

81 

32 

33 

84 

35 

36 

37 

38 

89 

40 

1 

2 

3 

4 

6 

6 

7 

K 

0 

10 

11 

12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
2.'{ 
24 
25 
26 
27 

28 
20 
80 
31 
82 
83 
84 
85 
86 
87 
88 
80 
40 


To  whoB  paid. 


C.  A.  Fuller 

Andrew  0*CoDnell 

John  A.  Banker 

John  If.  Paige 

Jaineii  Clear 

Alexander  Kims 

GeoreeGifford 

Wniinin  Edwarda 

Richard  B.  Kice 

Jerry  Parlcinaon 

Gottlieb  Jahnke 

Gabriel  Wick 

John  Lewia .... 

H.J.CampbeU 

H.I.  Wheeler 

Bailer  Bros 

Solar  &  Co 

Simonn^ic  Tnttle 

Appleton  Machine  Company 

Juhn  Hohlosaer 

CBacheldor 

llowanl  ^  Jenninj^n 

J.  C.  KoeUoh 

J.C.Koftlsch 

W.  P.  Rounds 

W.K.  Wheeler 

Webntor  ManufHctaring  Company 

Des  ForsoH  &.Co 

R.  Davis 

C.  A.  Fuller  

D.  T.  H.  MacKinnon , 

McGn'goi   ItioH 

McKeiixio  Sl  OAwford 

Jha.  (tillinuhnm  &,  Hon 

K.  M.  IIuU'hinNou 

FaiiiH  Lumlt'T  Company 

Warnko&Zauft 

Hintl  Mnn 

AtlaA  Iron  and  Brass  Works 

Hans  Jatobson 

Frank  Van  Ohs 

KaniHav  &,  Jones. 

Ha'ohi  Keith 

Major  Chas.E.L.B.l).<viH .^. 

A.  UoAH  Houston .1 

liiuMl  nu'n 

C.  A.FulW 

Andrew  O'Connell 

William  Kd wards , 

Jiitiu's  ("lenr 

RichanlK.  Kice 

John  Lewis 

Jerrv  Parklnwm 

Gottl-^ib  Jahnke 

Gabriel  Wick 

John  A .  Banker 

Geor^i^  GItford  

Alexander  Sims 

John  Haoten 

II.  J.  Campbell  

Joys,  Norris  Sc  Co 

James  SherifTM 

Vub-nn  Iron  Works. 

Kaukauna    Lumber  and  Maufaotnrinj; 

Company. 

J.  H.  Marston&  Co 

Appleton  Machine  Company 

H.  A.Foster 

Schlafor.  Barrett  &  Tcsr.h 

Howard  it  Jennings 

F.M.Davis   

Geo.  F.Stroud 

McKenzie  St  Crawford 

K.  M.  Hutchinson 

Domau  lb.  Manual 

Hattis  Bros 

Williamson  &  Libbey  Lumber  Companyj 
jM.Gillingham&Son J 


ForwhaipflM. 


.do 
.d0 
.do 
.do 
.do 
.do 


do 

do 

do 

do 

do 

do 
Wrsneh,  ete 
Babbitt  metal,  etc 
Coal 
Steel  buahing.  etc.. 

Iron,  eto 

Smoke-atack 

Coal 

Sorew-bolta,  etc 

Packiaic,  eto 

Rope,  etc , 

Hay 

Sand 

NaU.  bolt*,  etc 

Stationery 

Iron     

TraTGlias  expenses  . 

Nute 

Lumber. 

....do 

noK-chainSt  etc 

B«i«t-spikea,  etc...... 

Lumber.... 

Barbed  wire,  etc 

Services,  April,  1889. 

Iron  castings 

Services  

do 

Lnml>cr 

Timber 

Milesf^ 

Traveling  cxpcnaea  . 
Services 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Dnck.  etc 

Proi)eller- wheel  . 
Shcll-shoave>  etc. 
Lnmber,  etc 


Coal 

Iron  castin;:8,  etc. . 

Oils,  etc , 

Packing,  etc 

Ercm  collar,  etc  . . . . 

Iron,  etc 

Oil,  etc 

Coal 

Ir^n.  etc  

Gl'»bc  valve,  etc  ... 
Assorte4l  steel,  et« . 

Lnmber,  etc 

Giiar4-ral)#,etp.... 


I3N 


91 

m 

m 

m 

at 


4 

1 

311 « 

1 

1 

1 

134 

24 

1 

1 

21 

1 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
1 
3 


4 

t 


{ 
\ 

» 
4f 

4r. 

21 
3 
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^emUed  statement  of  expenses  made  from  approprialion  for  operating  and  care  of  canals 

ana  other  works  of  navigationy  etc. — Contiuned. 


Date. 

No.  of 
Toncher. 

1889. 

lAySl 

41 

31 

42 

81 

43 

31 

44 

81 

45 

81 

40 

31 

47 

81 

48 

Qoe  5 

I 

8 

2 

6 

8 

5 

4 

14 

5 

17 

6 

20 

7 

28 

8 

28 

0 

28 

10 

28 

11 

28 

12 

28 

13 

28 

14 

28 

15 

28 

16 

28 

17 

28 

18 

28 

10 

28 

20 

28 

21 

28 

22 

28 

23 

28 

24 

28 

25 

28 

26 

80 

27 

30 

28 

sa 

28 

ao 

80 

30 

31 

80 

82 

80 

33 

80 

34 

30 

85 

80 

86 

30 

87 

80 

88 

80 

80 

80 

40 

80 

41 

30 

42 

30 

43 

30 

44 

30 

45 

30 

46 

To  wbom  paid. 


TbeHortnuk  Company 

AajniHt  Zienier ■ 

H.Miner 

H.  Stedman 

Berlin  Sc  Montello Granite  Company...... 

Dee  Forges  Sc  Co 

Bammv  &  Jones 

C.A.I^ulItT 

Hired  men 

H.8.Sacket 

Gerrf  Lumber  Com  van  V 

The  Cook  and  Brown  Lime  Company... 

Doman  &  Manuel 

David  Burr 

George  Jarv  is 

Simons  6c  Tuttle 

Butler  Bros 

Kaukauna  Lumber  and  Maoufacturing 

Company. 
Appleton  Machine  Compnny 

B.  T.Gilmoro 

Ramsay  d&  Jnn^s 

James  Gillingham  Sc  Son 

H.L.Larsen  &Co 

K.  M.  Hntctainson 

C.C.Paige 

aM.  Hay  &,  Bro 

8.M.Hay  Sc  Bro 

McKenzte  Sc  Crawford 

Chas.  S.  Morris 

F.T  Yabr 

Priests.  Garrow 

H.K.  Priest 

Prentice  4k  Mohr 

A.  J.  Weir 

C.  A.  Fuller 

A.Ross  Houston 

Wisconsin  Telephone  Company 

C.  A.  Fuller 

Andrew  0*CnnneIl 

William  Edwards 

James  Clear 

Richard  B.  Kice 

John  Lewis 

Jerry  Parkinson 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

George  Gifford 

Alexander  Sims 

John  Baeten...., 

HoflFhiann   and  Billings  Manufacturing 

Company. 

O.L.  Packard 

Dos  Forges  ScCo 

Hired  men 


Total 


For  what  paid. 


Lumber 

Lumber,  etc 

Wall  paper,  etc 

Lumlier 

Stone 

Stationery 

Luml>er 

Traveling  expennes. 
Services.  May,  1880 

Nails,  etc 

Lumber 

Fire-brick 

Iron  castings,  etc  .. 

Services  

do 

Iron  pipe,  etc 

Nails 

Lumber 


Iron  forgings,  etc 

Rent  of  office 

Lumber 

Screw-bolts  and  washers 

Oil.  etc 

Rope,  etc 

Steel  bushings,  etc 

Hose,  etc , 

Rope,  etc 

Coal 

do 

Wheelbarrows,  etc 

Wood 

Stone 

Coal 

Lumber , 

Traveling  expenses 

Services  

Rent  of  telephone , 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Labor , 


Forge 

Stationery 
Services .. 


Amountb 


$274.73 

4.46 

0.35 

27.18 

45.00 

37.85 

1L52 

13.14 

2.129.54 

2.60 

U.68 

&00 

618.78 

25.00 

L88 

4.57 

7.50 

4.84 

560.07 
2.^00 
8.00 
11.14 
85.88 
16. 02 

2U.70 
17.00 
60.27 

138.72 
43.65 
15.13 

112.75 

100.00 

6.00 

2.16 

81.43 

200.00 
16.15 

200.00 
10.00 
36.00 
30.00 
30.00 
80.00 
30.00 
80.00 
80.00 
30.00 
30.00 
30.00 
30.00 
1.00 

20.34 

56.30 

1,800.18 

48,329.62 
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II  21. 

PRELIMINiLRY    EXAMINATION    OF   CENTREVILLE    CREEK,    MANITOWOC 

county,  wisconsin. 

United  States  Enginrer  Offigb, 

Milwaukee^  Wi9.^  Ifovember  1, 188SL 

Sir  :  I  bave  tlie  honor  to  snbinit  the  following  report  of  a  preliminary 
oxaniinntioii  of  Centreville  Creek,  Manitowoc  County,  Wis.,  directed 
by  letter  from  the  Chief  of  Engineers  dated  September  29, 1888,  iu  a^ 
cordauce  with  section  13  of  the  river  and  harbor  act  of  August  11^ 
1888. 

Appended  herewith  is  a  sketch  of  Centreville  enlarged  from  the  tnu- 
ing  of  the  original  lake  survey  sheet  M,  131,  sent  with  Department  let- 
ter of  October  3,  1888. 

Centreville,  like  so  many  towns  on  the  west  shore  of  Lake  Michigan, 
having  no  natural  harbor  built  <^  bridge-piers,"  so  called,  out  into  the 
lake.  These  piers  consist  of  pilesdriven  at  pretty  wide  intervals,  sawed 
off  some  8  or  10  feet  above  the  water  surface  and  decked  over.  Ex- 
tending out  to  12  feet  of  water  they  form  landing  piers  for  vessels 
Being  of  slight  and  cheap  construction,  they  are  subject  to  damage  bj 
storms,  and  i)articularly  by  ice,  so  the  cost  of  maintenance  is  heavy  and 
wharfage  charges  correspondingly  high. 

The  Goodrich  Transportation  Company's  line  of  steamers  used  to  stop 
at  Centreville,  and  at  one  time  all  supplies  were  brought  by  water,  bat 
the  building  of  the  Milwaukee,  Lake  Shore  and  Western  Railway,  with 
a  station  1  mile  from  the  village,  nearly  destroyed  the  business  of  the 
piers,  and  of  the  two  shown  on  the  sketch  but  one,  the  south  one,  is 
kept  up.  The  present  owner  of  this  pier  told  me  it  cost  him  #4,000,  and 
that  $1,000  had  been  exi>ended  for  repairs  lately,  so  the  wharfage 
charges  must  be  pretty  high  as  the  commerce  is  small. 

Although  the  lake  survey  chart  was  made  eighteen  years  ago,  I  should 
say,  so  iar  as  a  cursory  examination  would  enable  me  to  judge,  that 
very  little  change  had  taken  place  since  then.    As  shown  on  the  sketch 
there  is  a  mill-dam  about  700  feet  above  the  month  of  Centreville  Cn»ek 
and  300  feet  below  the  dam  a  roadway  bridge  built  on  jnles.    Above 
the  <lam  the  water  in  the  creek  is  ])onded  back  to  a  depth  of  16  feet, 
but  below  the  dam  the  civek  is  very  small  and  shallow,  not  over  3  or 
4  feet  deep  and  10  or  12  feet  wide,  with  perhaps  18  inches  on  the  bar 
at  the  month.    The  mouth  is  protected  by  sheet-piling,  otherwise  the 
fine  drifting  sand  would  at  times  obliterate  the  mouth  or  at  least  change 
its  position.    The  amount  of  water  in  the  creek  may  be  judgetl  from    i 
the  fact  that  the  gristmill  supplements  its  water-power  by  steam,  and    j 
while  I  was  there  the  mill  was  running  both  its  water-wheel  and  steam-    ' 
engine,  the  creek  not  furnishing  sufficient  i>owerfor  the  entire  mill,    it   1 
will  thus  be  seen  that  there  is  no  natural  harbor  there,  and  if  one  is  to   ^ 
be  furnished  it  will  have  to  be  wholly  artificial. 

A  company  has  been  formetl  called  the  Harbor  and  Dock  Association 
of  Centreville,  having  a  State  charter  granting  them  the  privilege  of 
building  wharves,  docks,  etc.,  and  improving  Centreville  Creek.  The 
members  of  this  association  whom  I  met  during  my  recent  visit  stated 
that  they  would  be  satisfied  with  an  available  depth  of  12  feet,  and  that 
all  lands  required  for  the  purpose  of  harbor  improvement  would  be 
deeded  free  of  cost  to  the  Government. 

In  order  to  make  a  harbor  at  this  place  it  would  be  necessary  to  bnild 
two  piers  extending  out  far  enough  to  obtain  12  feet  of  water,  \o  dredge 


It 
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between  the  pier8,  and  to  excavate  an  interior  basin.  There  is  a  narrow 
8tri[)  of  low  land  between  the  foot  of  the  bluff  and  the  lake-shore  where 
a  lou^  narrow  basin  might  be  excavated,  the  Centreville  Harbor  and 
Dock  Company  building  the  necessary  wharves  and  docks  of  this  basin. 

The  cheapest  and  best  construction  of  piers  for  this  locality  would  be 
pilepiers  with  double  sheet- piling  on  the  lake  side  to  render  them  sand- 
proof,  like  those  at  Kewaunee,  Wis.  These  piers  to  reach  14  feet  depth 
of  water  would  be  about  1,600  feet  long,  should  be  14  feet  wide  and  200 
feet  apart. 

An  approximate  estimate  of  cost  would  be  as  follows : 

3, 200  linear  feet  of  pilo-pier,  at  |24  per  foot 176,800.00 

DredeingchaiiDei  between  the  piers,  58,333  cubic  yards,  scow  measurement, 

at  ^  cents  per  yard 14,583.25 

Dredging  a  basin,  above  and  below  the  creek,  4  acres,  at  f7,562.50  per  acre .    30, 249. 00 

121,632.25 
Add  10  per  cent,  for  contingencies 12,163.22 

Total 133,795.47 

I  do  not  think  Centreville  Creek  worthy  of  improvement,  my  reasons 
for  such  a  conclusion  being  that  Centreville  Township  contains  less  than 
2,000  inhabitants,  while  the  village  itself  has  between  300  and  400  only. 
The  latter  has  a  brewery,  grist-mill,  lumber-yard,  and  one  or  two  brick- 

Jards,  while  the  township  is  mainly  devoted  to  raising  dairy  produce, 
during  the  year  1887  the  entire  shipments  by  rail  were  4,000  tons  of 
export  and  2,000  of  import,  the  former  mainly  farm  products,  such  as 
cheese,  grain,  and  cattle.  By  water  the  imports  and  exports  for  the  same 
X)eriod  amounted  to  2,030  and  740  tons  respectively. 

Undoubtedly  the  existence  of  a  good  harbor  at  this  place  with  an 
available  depth  of  12  feet  would  materially  reduce  railroad  freights  and 
therewonld  be  a  great  increase  in  the  shipment  of  heavy  freight,  such 
as  brick,  wood,  etc.,  by  water.  Land  being  cheap  manufacturing  indus- 
tries might  spring  up,  but  I  do  not  thing  the  commerce  present  or  pros- 
pective would  warrant  the  expenditure  of  so  large  a  sum  as  $133,000. 
Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 

Major  of  Engineers. 

The  Chief  of  Enoineebs,  U.  S.  A. 


I  I  22. 

PRELIMINARY   EXAMINATION  OF  KENOSHA   HARBOR,   WISCONSIN,   FOR 

REFUGE. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  October  20, 1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  made  by  myself  October  16, 1888,  of  Kenosha  Harbor,  Wis- 
con.sin,  "  for  refuge,"  as  called  for  by  section  13  of  the  river  and  harbor 
act  of  August  11, 1888. 

Galling  on  the  harbor  committee  of  the  Business  Men's  Club  of  Ken- 
osha, to  whose  active  efforts  the  insertion  of  this  clause  in  the  river  and 
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harbor  act  was  doe,  I  foond  that  it  was  their  wish  to  have  the  exaim- 
nation  confiued  exclusively  to  the  ^^  inner  harbor"  as  it  is  called. 

The  inner  harbor,  as  shown  oii  the  accompanying:  tracing,  indoda 
all  the  part  to  the  westwanl  of  tbe  inshore  ends  of  the  piers  as  far  at 
the  bridges  over  '^  the  Basin "  and  Pike  Creek  respectively,  an  am 
comprising  about  14  acres,  and,  with  the  exception  of  iK>rtions  dredged 
by  private  enterprise  in  front  of  the  wharves,  having  an  average  depth 
of  some  5  feet.  Tlie  entrance  to  this  harbor  is  throagh  two  approxi- 
mately parallel  piers,  150  feet  apart  at  the  shore-line  and  170  feet  at  the 
lake  ends,  with  a  channel  between,  now  in  process  of  being  dredged  oot 
by  contract  to  a  depth  of  15  feet. 

This  narrow  entrance  of  170  feet  I  consider  an  insaperable  objection 
to  the  use  of  this  inner  harbor  for  purposes  of  "  refuge.**  In  order  to 
give  ^*  fully  and  particularly  the  facts  and  reasons  "  on  which  I  liase  my 
opinion,  I  submit  the  following  brief  account  of  the  entrance-widths  of 
harbors  of  refuge  on  the  Great  Lakes : 

At  Oswego,  on  Lake  Ontario,  the  eastern  arm  of  the  outer  break- 
water was  commenced  351  feet  from  the  western  arm  ;  this  width  has 
been  found  to  be  entirely  inadequate  and  the  cause  of  much  complaint 
on  the  part  of  vessel-men,  so  that  the  local  engineer  has  recommended 
the  removal  of  the  portion  so  far  built,  and  the  Board  of  Engineers  of 
February  15,  1887,  has  concurred  in  this  recommendation. 

At  Buffalo,  on  Lake  £rie,  the  breakwater  being  parallel  to  and  two- 
thirds  of  a  mile  from  shore,  the  entrance  width  is  practically  onre 
stricted.  there  being  nearly  half  a  mile  between  the  end  of  the  Buffalo 
Kiver  i)ier  and  the  adjacent  end  of  the  breakwater. 

At  Cleveland,  on  the  same  lake,  tbe  proposed  east  breakwater  is  to 
leave  an  entrance  of  500  feet  between  it  and  the  lake  arm  of  the  we«t 
breakwater. 

At  Sand  Beach,  on  Lake  Iluron,  the  main  or  south  entrance  is  GOO 
feet  wide  and  tbe  north  entrance  300  feet,  the  latter,  however,  merely 
intended  to  facilitate  tbe  passage  of  outward  bound  vessels,  make  a 
current  to  move  tbe  ice,  etc. 

At  Michigan  City,  on  Lake  Michigan,  tbe  approved  project  calls  for 
an  entrance  of  400  feet. 

At  Milwaukee,  the  southern  entrance,  in  case  it  is  found  necessary 
to  build  a  southern  arm,  is  to  be  1,000  feet  wide,  the  northern  opeiiini; 
400  feet,  the  smaller  opening  being  for  the  same  purpose  as  at  Sand 
Beach. 

At  tbe  entrance  of  tbe  Sturgeon  Bay  Ship  Canal  the  width  between 
the  outer  piers  was  originally  but  235  feet.  This  was  found  to  be  so  in- 
adequate that  two  detached  piers,  150  feet  long  and  so  placed  as  to 
increase  the  widtb  to  335  feet,  were  built.  This  entrance  is  still  com- 
plained of  as  too  small. 

At  Grand  Marais,  Mich.,  on  the  south  shore  of  Lake  Superior  the 
width  between  tbe  entrance  piers  is  to  be  500  feet. 

At  the  Lake  Superior  entrance  of  tbe  Portage  Lake  Ship  Canal  the 
Board  of  Engineers  of  December  22, 1886,  recommended  a  new  entrance 
400  feet  in  widtb. 

At  Grand  Marais,  Minn.,  the  proposed  pier  extension  still  leaves  a 
clear  opening  of  over  400  feet. 

It  will  therefore  be  seen  that  400  feet  is  the  minimum  width  of  open- 
ing where  the  entrance  is  at  right  angles  to  a  line  of  breakwater,  and 
that  in  the  only  two  cases  where  the  entrance  is  between  parallel  piers, 
Sturgeon  Bay  and  Gnuid  Marais,  Mich.,  the  widths  are  335  and  500  feet 
respectively,  the  former  of  wbicb  baa  been  found  too  restricted. 
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Two  ways  suggest  themselves  to  remedy  the  defect  of  a  too  narrow 
entrance:  First,  to  prolong  the  piers  on  divergent  lines  until  the  proper 
width  is  attained }  and,  secondly,  to  build  parallel  piers  the  proper  dis- 
tance apart,  removing  one  of  the  present  piers  for  this  purpose.  The 
first  method  would  give  a  flaring,  funnel-shaped  harbor  entrance,  one 
of  the  worst  possible  forms,  and  entirely  inadmissible;  the  second  is 
alscr  inadmissible,  because  the  inclosed  basin  is  too  small  to  sufficiently 
reduce  the  large  waves  that  could  pass  through  a  wide  entrance,  the 
reductive  power  of  the  basin  with  an  entrance  of  500  feet  being  only 
about  four- tenths. 

With  reference  to  the  cost  of  dredging  out  the  inner  basin  to  the  same 
depth  as  the  channel  entrance,  15  feet,  it  would  requfre  the  removal  of 
about  204,000  cubic  yards  of  material,  scow  measurement.  The  con- 
tract price  of  the  present  dredging  now  being  done  at  Kenosha  being 
19  cents,  I  think  15  cents  would  be  a  foir  figure  for  inside  work,  mak- 
ing a  cost  of  $30,600,  which,  with  the  usual  contingencies,  would  amount 
to  about  $34,000.  This  dredging  would  be  a  great  benefit  to  the 
local  commerce  of  the 'place,  although  it  would  not  make  it  a  har- 
bor of  refuge.  It  might  be  a  question  as  to  whether  the  local  authori- 
ties should  dredge  this  interior  basin  or  the  Government,  though  there 
are  precedents  for  such  work  being  done  by  the  Government  in  this 
district,  notably  at  Port  Washington,  where  two  interior  basins  of  a 
combined  area  of  5f  acres  and  a  depth  of  12  feet  have  been  dredged  out 
ar.  the  mouth  of  the  Sank  Kiver,  though  the  purposes  subserved  are 
almost  entirely  local. 

With  regard  to  an  exterior  harbor  of  refuge  at  Kenosha,  the  break- 
water would  have  to  be  located  in  from  5  to  G  fathoms  of  water  to  ob- 
tain sufficient  anchorage  room,  as  shown  by  the  lake  survey  charts,  so 
that  the  conditions  are  quite  similar  to  those  obtaining  at  Milwaukee. 
The  present  project  at  Milwaukee  is  estimated  at  $800,000,  so  a  rough 
estimate  for  a  somewhat  similar  but  perhaps  smaller  one  at  Kenosha 
would  call  for  at  least  $500,000.  I  do  not  think  the  commercial  interests 
to  be  subserved  would  warrant  the  expenditure  of  so  large  a  sum. 

With  reference  to  harbors  of  refuge  on  the  lakes,  it  may  be  said  that 
the  general  tendency  is  to  build  larger  vessels,  and  when  the  lighter 
draught  vessels  become  unserviceable  they  are  replaced  by  new  ones 
of  much  greater  capacity,  owing  to  the  increased  depths  in  the  Detroit 
Biver  and  the  Sault.  Tbese  large  steam-propelled  barges  can  ride  out 
most  of  the  lake  storms,  and  will  seldom  stop  to  seek  a  refuge,  but  con- 
tinue on  to  their  destination,  leaving  the  harbors  of  refuge  to  be  sought 
by  the  smaller  sailing  craft,  a  yearly  diminishing  portion  of  the  lake 
marine. 

I  therefore  do  not  think  Kenosha  Harbor  is  worthy  of  improvement 
"  for  refuge." 

Very  resi)ectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Major  of  Engineers, 

The  Chief  of  ENaiNEEBS,  IT.  S.  A. 
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I  I  23. 

prelim ixary  examination  of  oconto  harbor,  wisconsin,  chak- 
nel  sixteen  feet  deep  and  seventy-five  feet  wide  from  piek 
to  first  contour  in  river  at  spies  slough. 

United  States  Engineer  Office, 

Milwaukee.  Wis.j  November  23, 1888. 

Sir  :  I  bave  the  bonor  to  submit  tbe  following  report  of  a  prelimi- 
nary exaininatioii  of  Oconto  Harbor  for  a  cbanuel  IG  feet  deep  and  75 
feet  wide  from  piers  to  first  contour  in  river  at  Spies  Sloagh,  directed 
by  letter  of  tbe  Cbief  of  Engineers  of  September  29,  1888,  in  acoord- 
an(!C  witb  section  13  of  tbe  river  and  barbor  act  of  Aagust  11, 1888. 

I  transmit  berewitb  a  map  of  Oconto  Harbor,  showing  the  piers  and 
tbe  Oconto  River  as  far  as  the  Section  Street  Bridge,  in  the  city  of 
Oconto. 

Tbe  approved  i>roject  for  the  improvement  of  this  harbor  is  for  a 
channel  8  feet  deep  and  100  feet  wide  from  tbe  Section  Street  Bridge,  in 
Oconto,  to  tbe  shore  line  in  Green  Bay,  a  distance  of  al>oat  2  miles, and 
the  extension  of  this  channel  to  tbe  lO-foot  contour  in  Green  Bay  bj 
means  of  two  parallel  piers  150  feet  apart,  these  piers  being  built  in 
conliunation  of  tbe  slab-piers  built  by  the  city  of  Oconto. 

A  survey  of  tbe  mouth  of  Oconto  River  was  made  under  the  direc- 
tion of  Maj.  D.  C.  Houston,  Corps  of  Engineers,  in  1870,  who  reported 
that  general  commerce  and  navigation  would  not  be  benefited  by  a 
barbor  at  this  ])oint.  This  seems  to  have  been  the  opinion  of  all  tbe 
engineer  ofiicers  who  bave  since  bad  charge  of  this  harbor,  but  the 
people  of  Oconto  bave  been  very  persistent,  until  finally  the  present 
project,  just  described,  was  determined  upon  at  an  estimated  jcost  of 
$150,000. 

Tbe  project  now  called  for  in  the  preliminary  examination  is  for  a 
channel  10  feet  deep  and  75  feet  wide  from  tbe  piers  to  Spies' Mill,  a 
distance  of  0,000  feet.  Tbe  wording  of  tbe  act  is  "to  tbe  first  contonr 
in  Spies'  Slough,"  but  a  personal  interview  with  those  who  were  instrn- 
mental  in  getting  the  clause  calling  for  this  examination  inserted  in  tbe 
river  and  barbor  bill  brought  out  the  fact  that  Spies'  Mill  was  intended 
as  the  limit  of  the  channel. 

For  tbe  first  1,000  feet  or  more  tbe  piers  at  tbe  mouth  of  the  river  are 
constructed  of  two  rows  of  i)iles  20  feet  apart,  the  piles  in  each  row 
being  driven  5  feet  between  centers,  and  filled  with  slabs  and  edgings 
fastened  down  by  binding-poles  at  right  angles  to  the  axfs  of  the  pier. 
As  deeper  water  was  reached  a  stronger  method  of  construction  was 
used,  the  piles  being  driven  4  feet  apart  on  the  channel  side  and  2  feet 
apart  on  tbe  outside,  with  waling  timbers,  cross-ties,  and  rods,  and  a 
riprap  of  stone  on  the  exposed  side. 

The  piles  were  driven  but  10  feet  into  the  bed  of  Green  Bay,  and  as  j 
the  depth  of  water  for  a  long  distance  out  was  but  3  feet  the'  bottoms  * 
of  the  piles  are  only  13  feet  below  the  water  surface;  consequently,  if  a 
channel  of  10  feet  is  made  the  bottom  of  the  channel  will  be  3  feet  below 
tbe  points  of  the  piles.  The  piers  being  but  160  feet  apart  I  do  not 
think  it  would  be  safe  to  attempt  to  make  a  IG-foot  channel  between  tbenii 
and  therefore  I  am  of  the  opinion  that  one  of  the  piers  should  be  re- 
moved and  rebuilt  at  least  250  feet  from  the  remaining  pier.  The  nortli 
pier,  being  tbe  shortest,  least  exposed,  and  slightest  in  construction, 
should  l>e  the  one  selected  for  removal. 

The  Oconto  River,  below  the  city  of  Oconto,  is  at  ordinary  stages  a 
sluggish  stream  flowing  over  a  wide  marsh,  but  during  the  spring; 
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freshets  it  ponrn  out  a  considerable  volaiue  with  a  strong  current, 
which,  following  the  natural  circuitous  course  of  the  river,  has  a  tend- 
ency to  obliterate  the  shortened  dredged  channel,  shown  on  the  map  in 
red.  At  present  7  feet  can  be  carried  through  with  the  exception  of  a 
shoal  place  near  the  piers,  where  there  is  but  6  feet.  The  dredged 
channel  would  have  to  be  revetted  at  the  points  when*,  it  crosses  Spies* 
SloQgh,  and  also  at  the  mouth  of  a  slough  farther  downstream,  or  at 
the  |>0]nts  marked  in  red  ink  "a,"  "b,**  and  "c."  I  do  not  think  75  feet 
18  wide  enough  for  a  channel  of  the  proposed  depth,  16  feet,  for,  being 
on  an  average  some  0  feet  below  the  present  depth  of  the  river,  in  so^ 
material,  there  would  be  a  constant  tendency  to  fill  up,  and  it  would  be 
only  a  question  of  time  when  a  widening  would  be  called  for. 

The  Lake  Shore  and  Western  Railro^  has  a  terminus  to  the  north- 
ward of  Spies'  Mill,  just  below  the  highway,  and  the  parties  interested 
in  this  improvement  propose  this  channel  for  the  purpose  of  connecting 
with  this  road,  intending  to  build  docks  and  wharves  in  the  vicinity; 
but  it  seems  to  me  a  much  cheaper  solution  of  the  i)roblem  would  be  to 
extend  the  railway  down  to  the  mouth  of  the  liver,  building  the  wharves 
and  landing-docks  just  inside  of  the  piers.  The  extension  of  the  rail- 
road over  the  marsh  seems  to  present  no  peculiar  difficulties. 

It  is  claimed  that  this  proposed  improvement  would  be  of  great  ad- 
vantage to  the  back  country  tributary  to  Oconto;  that  by  this  means 
this  portion  of  the  State  could  get  supplies,  particularly  coal,  at  much 
reduced  rates;  but  the  return  freights  would  certainly  be  small,  while 
the  building  of  branch  railroads  from  Green  Bay,  Wis.,  and  Menominee, 
Mich.,  will  open  up  this  country  and  furnish  it  with  harbor  facilities 
mnch  greater  than  there  can  ever  be  at  Oconto. 

To  provide  for  a  16-foot  channel  will  require  an  extension  of  the  south 
pier  of  1,100  feet,  the  rebuilding  of  the  inshore  end  of  this  pier,  and  the 
removal  and  rebuilding  of  the  north  pier,  all  as  shown  in  red  on  the  map. 

The  following  is  the  approximate  of  the  cost  of  a  channel  75  feet  wide 
at  the  bottom  and  16  feet  deep,  extending  from  the  10  foot  contour  in 
Green  Bay  to  Spies'  Mill. 

ExtensioDofthesoathpier  1,100  feet,  at  $20 f22,000 

Repairing  and  re-enforcing  500  feet  of  the  shore  end  of  tbo  sont  b  pier,  at 

Id 4,000 

Removing  and  rebniiding  tbo  present  nortb  pier  1,G00  feet,  at  $10 10, 000 

Extending  tbo  north  pier  1,900  feet,  at  $:iO :^8,000 

Dredging  500,000  cubic  yards,  at  15  cents 7r>,0()0 

Revetting  1,200  linear  feet  of  the  channel  in  tbo  river,  at  $S 9,  (500 

1G4,()00 
Add  10  per  cent,  for  superintendence  and  contingencies 10, 400 

Total 181,000 

To  this  should  be  added  the  amount  expended  up  to  date,  approxi- 
mately 150,000,  making  a  total  expenditure  on  this  harbor  of  $231,000. 
This  is  a  small  estimate,  and  the  cost  of  maintenance  would  be  heavy. 

Considering  the  present  and  prospective  commerce  that  might  arise 
in  consequence  of  this  improvement,  I  do  not  think  the  Government 
would  be  warranted  in  expending  such  a  large  sum  for  the  improve- 
ment of  this  harbor,  and  I  therefore  do  not  consider  the  harbor  worthy 
of  improvement  in  accordance  with  this  enlarged  plan,  and  1  recommend 
that  no  change  be  made  in  the  present  plan  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 

Jfajor  of  JSu^xvACt%» 
The  Chibf  of  Enqineebs^  U.  S.  A. 
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I  I  24. 

PRELIMINARY  EXAMINATION  OF  RACINE  HARBOR,  WISCONSIN,  WITH  i 

view  to  enlarging  and  deepening  channel. 

United  States  Engineer  Office, 

Miltcaukeey  Wis.,  October  20, 1888. 

Sir:  In  accordance  with  instructions  contained  iu  letter  from  the 
ollice  of  Chief  of  Engineers,  dated  Washington,  D.  C,  September  29, 
1888,  I  have  tbo  honor  to  submit  the  following  report  of  a  prelimiDary 
examination  of  Ilacine  Harbor,  Wisconsin,  called  for  by  section  13  of 
the  river  and  liarbor  act  of  August  11,  1888. 

This  section  called  for  an  examination  with  a  view  to  ^*  enlarging  and 
deepening  the  channel." 

The  appropriation  passed  by  the  act  of  August  5,  1886,  for  this  har- 
bor was  expended  in  rebuilding  the  badly  decayed  superstructure  over 
the  outer  section  of  the  south  pier ;  the  channel  had  then  been  dredged 
to  10  feet,  but  was  only  75  feet  in  width.  The  following  year,  there 
being  no  at)propriation  of  funds  for  maintaining  this  channel,  it  rapidly 
deteriorated,  owing  to  its  slight  width,  until  the  available  depth  for 
navigation  was  only  about  12  feet,  vessels  drawing  13  feet  striking  oh 
the  bottom. 

This  shoaling  was  made  the  subject  of  a  communication  of  Mr.  Simeon 
Whiteley,  secretary  of  the  liacine  Business  Men's  Associatiou,  to  the 
Ilon.  Philetus  Sawyer,  United  States  Senate,  dated  May  20, 1888,  which 
was  referred,  through  the  Chief  of  Engineers,  to  Capt.  W.  L.  Marshall, 
then  iu  charge  of  the  harbor.  The  Chief  of  Engineers  also,  iu  a  letter 
dated  August  22, 1888,  ^^  in  view  of  the  immediate  and  pressing  demands 
for  a  deeper  channel,"  called  upon  me  for  a  separate  communicatioD, 
which  was  sent  under  date  of  August  28,  1888. 

The  present  project  for  the  improvement  of  this  harbor,  under  the 
river  and  harbor  act  of  August  11, 1888,  approved  by  indorsement  of  the 
Chief  of  Engineers  dated  August  31, 1888,  calls  for  a  channel  16  feet  in 
depth  and  150  feet  in  width,  to  be  dredged  the  whole  length  of  the  piers 
terming  the  harbor  entrance.  This  dredging  is  now  being  done  under  a 
contract  entered  into  October  9,  1888,  with  Christopher  H.  Starke,  of 
Milwaukee,  Wis.,  and  it  is  thought  that  the  entire  38,000  cubic  yards 
will  be  removed  before  the  close  of  navigation. 

In  my  opinion,  the  completion  of  this  contract  will  give  the  nee4led 
relief  by  *'  enlarging  and  <leepening  the  channel,"  as  called  for  by  the 
aforesaid  section  of  the  river  and  harbor  bill. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Major  of  JEngineers. 

The  Chief  of  Engineers,  U.  S.  A. 


APPENDIX  J  J. 


IMPBOVEMENT  OP  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS,  AND  OP 
ILLINOIS  AND  CALUMET  RIVERS;  LOCATION  OF  ILLINOIS  AND  MISSIS- 
SIPPI CANAL. 


BEPOBTOF  CAPTAIN  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Chicago  Harbor,  Illinois. 

2.  Calamet  Harbor,  IlIiQoia. 

3.  lilinoiB  River,  Illinois. 


4.  Calamet  River,  Illinois  and  Indiana. 

5.  Location  of   Illinois  and  Mississippi 

Canal. 


EXAMINATIONS. 


6.  Grand  Calamet  River,  Indiana,  begin* 

ninjg  one-half  mile  east  of  Hammond, 
and  thence  eastward  to  Lake  Michi- 
gan. 

7.  Canal-way  connecting  the  waters  of 

Lake  Michigan  with  the  Calamet 
River,  beginning  at  a  point  on  the 
Calnmet  River  1  mile  east  of  Ham- 
mond, Indiana,  and  running  dae 
north  to  Berry  Lake,  and  thence 
along  the  eastern  waters  of  said 
Berry  Lake;  thence  northeast  to 
Lake  Michigan. 


8.  Berry  Lake,  Indiana,  forming  a  natnral 

harbor  of  refage. 

9.  Grand  Calnmet  River,  Illinois. 


United  States  Engineer  Office, 

Chicago^  III.,  July  10,  1889. 

Sir  :  I  have  the  honor  to  traDsmit  herewith  anuiial  reports  upon  the 
works  in  my  charge  daring  the  fiscal  year  ending  Juno  ao,  1889. 
•  •  •   -  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 

The  Ohief  of  Bngineees,  U.  S.  A. 
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J  J  I. 

IMPROVEMENT  OF  CHICAQO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1870  and  modified  in  1878,  and 
contemplates — 

(a)  Tlie  formation  of  an  oater  barbor  or  basin  by  inclosing  a  portioB 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  the  river 
for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago,  and  to 
give  relief  to  the  over-crowded  river. 

(b)  The  construction  of  an  exterior  breakwater  of  crib  work  filled 
with  stone  outside  of  the  outer  harbor  in  deep  water  to  shelter  the 
entrance  to  Chicago  Kivor  and  outer  harbor  from  northerly  stor]Di»,aiid 
to  form  a  sheltered  area  or  harbor  of  refuge  at  the  sonthern  end  of 
Lake  Michigan. 

In  addition  to  this  incomplete  project,  the  entrance  to  Chicago  Birer, 
which  is  x)rotected  by  piers  built  by  the  United  States,  is  to  be  maia- 
tained,  both  piers  and  channel. 

CONDITION  OF  THE  WORK  JUNE  30,  1889. 

Outer  harbor. — This  basin,  south  and  east  of  the  present  mouth  t)f 
Chiciigo  River,  covers  about  455  acres  in  area.  A  dock  and  wharf-line 
was  established  by  special  order,  Corps  of  Engineers,  No.  108,  August 
3,  1871,  at  about  1,300  feet  east  of  the  shoreline,  and  parallel  to  and 
about  2,000  feet  west  of  the  breakwater  that  limits  the  basin  to  the 
eastward.  Between  the  dock-line  and  breakwater  an  area  of  270  acres 
is  included,  which  the  original  project  contemplated  dredging  to  lOfeet 
in  depth,  where  deficient  in  depth.  The  area  between  dock-line  and 
shore  is  reserved  ibr  docks  and  slips.  Two  hundred  and  sixty-seven 
thousand  cubic  yards  of  material  is  yet  to  be  dredged  from  the  outer 
basin  beyond  the  dock-line,  but  as  this  material  will  be  valuable  for 
filling  should  the  outer  basin  be  used  for  wharves  and  docks,  and  inas- 
much  as  the  area  already  dredged  is  adequate  for  present  needs,  a  com- 
l)letioii  of  the  work  of  dredging  at  this  time  is  not  advisable  or  neces- 
sary. 

The  piers  inclosing  this  harbor  have  been  completed  for  years;  bata 
portion  of  the  southerly  breakwater  was  damaged  by  storm  December 
4, 1885,  and  requires  reconstruction.  This  gap  has  not  enlarged  since 
the  damage  was  done,  and  is  practically  of  little  importance,  but  is  un- 
sightly. 

The  superstructures  of  the  north  pier  and  easterly  breakwater  of  tlie 
outer  basin  are  rotten,  and  now  urgently  require^  rebuilding  over  an  ex 
tent  of  4,738  linear  feet.  They  should  be  rebuilt  in  a  permanent  mannex 
at  the  earliest  jnacticable  moment. 

During  the  fiscal  year  ending  June  30,  1889,  the  crib-work  in  the 
vicinity  of  the  daiuaged  portion  of  the  southerly  breakwater,  as  far  as 
it  would  hinder  repairs  at  that  i)oint,  was  blasted  to  pieces  with  foreite 
powder,  antl  the  d(^bris  remov^ed  by  dredging. 

Four  cribs,  each  100  feet  in  length  and  10  feet  in  width,  were  cod- 
Ktructed  by  hired  labor,  to  be  sunk  in  this  gap,  but  had  not  lH?en  placed 
at  the  close  of  the  fiscal  year.  The  work  of  repairing  the  damage  br 
storms  will  be  completed  the  present  summer. 

The  estimate  herewith  submitted  for  superstructure  over  theeast^vij 
breakwater  of  this  outer  basin  is  based  ui)on  the  probable  cost  of  per- 
manent work  of  artificial  stone  of  Portland  cement  facing,  backed  with 
a  concrete  of  domestic  cement. 
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Hxterior  breakwater. — The  work  is  situated  1  mile  northeast  of  the 
mouth  of  Chicago  River,  the  eutrauce  to  which  it  covers  from  northerly 
fitorms.    It  is  to  be  5,43(>  feet  iu  length. 

During  the  past  fiscal  year,  in  accordance  with  the  approved  project 
for  the  expenditure  of  the  appropriation  made  for  improving  Chicago 
Harbor,  contained  in  the  river  and  harbor  biQ  of  August  11,  1888,  pro- 
posals were  solicited  for  completing  1,200  linear  feet,  more  or  less,  of 
Bubstructure,  and  for  raising  to  a  greater  height  400  linear  feet  of  super- 
structure over  cribs  that  had  settled.  The  proposals  were  received  and 
opened  October  10, 1888. 

With  the  approval  of  the  Chief  of  Engineers,  contract  for  this  work 
was  entered  into  October  31, 1888,  with  the  Fitz  Simons  and  Connell 
Company,  the  lowest  responsible  bidders,  who  have  prosecuted  the 
work  satisfactorily  and  vigorously.  Up  to  the  close  of  the  fiscal  year 
ending  June  30,  1889,  the  contractors  have  completed  the  superstruc- 
ture work  required  by  their  contract,  viz,  400  linear  feet  over  old  work, 
and  have  sunk  in  place  upon  a  stone  foundation  six  cribs,  extending 
the  substructure  of  the  piers  408  linear  feet.  There  remains  to  be  con- 
structed, to  complete  the  breakwater,  748  linear  feet  of  substructure 
(now  under  contract)  and  1,156  linear  feet  of  superstructure  (yet  to  be 
contracted  for),  the  necessary  funds  for  which  latter  work  are  now 
available. 

This  breakwater  answers  the  purpose  for  which  it  was  constructed, 
and  its  value  as  a  harbor  of  refuge  and  as  an  aid  to  navigation,  is  con- 
ceded by  all  i)ersons  intertsted  in  lake  commerce. 

Entrance  to  Chicago  River, — At  the  beginning  of  the  fiscal  year  the 
entrance  to  the  Chicago  River  (Chicago  Harbor  proper)  had  deterio- 
rated until  there  was  an  available  channel  loss  than  15  feet  deep  at 
mean  lake  level.  In  i)laees  there  was  a  depth  of  less  than  12  feet  iu 
the  channel. 

Sealed  proposals  were  solicited  and  opened  September  25,  1888,  for 
restoring  this  channel  to  its  j>roper  depth  of  IG  feet  at  low  water. 
With  the  approval  of  the  Chief  of  Engine(*rs,  a  contract  was  entered 
into  with  Frank  R.  Crane,  September  21),  1888,  the  lowest  responsible 
bidder.  The  work  was  begun  October  1  and  completed  iNOvember  6,* 
1888,  during  which  time  25,282.4  cubic  yards  of  sand  were  removed 
from  the  channel.  No  farther  difficulty  has  been  experienced  by  ves- 
sels entering  the  harbor  of  Chicago  at  this  point  since  the  dredging 
was  done. 

In  addition  to  the  work  of  construction  above  described,  the  boats 
and  plant  belonging  to  the  United  States  were  repaired  and  kept  in 
serviceable  condition,  and  lights  were  maintained  upon  the  exterior 
breakwater  during  the  season  of  navigation,  1888. 

For  the  season  of  navigation,  1889,  a  light-ship  has  been  substituted 
for  the  lights  heretofore  maintained  directly  upon  the  breakwater.  It 
is  moored  near  the  southeastern  end  of  the  structure,  and  gives  satis- 
faction to  mariners. 

For  details  of  this  work  see  the  accompanying  report  of  Mr.  G.  0. 
Almy,  overseer. 

PBOPOSED  APPLICATION  OP  FUNDS  NOW  AVAILABLE. 

The  funds  now  available  are  to  be  applied  to  the  completion  of  the 
exterior  breakwater  and  to  re])airing  the  break  in  the  southerly  break- 
water of  the  outer  basin,  and  for  lighting  the  exterior  breakwater. 
The^  will  be  sufficient  for  these  purposes. 
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PROPOSED    APPLIOATION    OF    FUNDS    ASKED    FOB    FOB    TBI 

YEAR  ENDING  JUNE  30,  1891. 

The  fands  asked  for  for  the  fiscal  year  euding  Jane  30, 1891 
be  used  in  completing  the  oater  basin  and  in  replacing  with  per 
work  the  rotten  saperstractare  over  the  north  pier  at  the  eotr 
Chicago  River  and  over  the  easterly  breakwater  of  the  oatei 
throaghoat  its  entire  extent. 

Money  statement. 

Jaly  1,  1888,  amount  available •••  I 

Received  from  sale  of  fuel  to  officer 

Amount  appropriated  by  act  of  August  11,  1888 901 


July  1,  1889,  i^mount  expended  during  fiscal  year,  exclusive  of 

liabilities  outsUuding  July  1,  1888 $55,568.41 

July  1,  1889,  amount  covered  by  existing  contracts ti2, 197. 5ft 


m 


July  1,  1889,  balance  available. 


Amount  (estimated)  required  for  completion  of  existing  projeot 1 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  1 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  amount  reported  as  available  July  1, 1888  ($2,761.30)  ia  found  to  hav 
error,  being  $172  too  small. 


Ahsiract  of  propoeah  for  dredging  at  Chicago  Harbor ,  reeeitftd  and  opened  mi  Ck 
September  25,  1888,  by  Capt,  W.  L,  Marshall,  Corps  of 


1 
2 
3 


I>i«d|[i 

20.000  cu 
yftiTb(ei 
iDAted).  ] 
cubic  y* 


The  FitE  Simons  and  Connell  Company,  Chicago,  111. 

Green's  Dre«lirin{;  Company,  Chicago,  111 

Fraulc  R.  Crane,*  Chicago,  111 


OmCt. 

J 

] 
] 


*  Accepted  and  contract  made,  dated  September  29, 1888. 

Abstract  of  proposals  for  extending  the  exterior  breakwater  at  Ckioa^  Har 
TBeceived  and  opened  October  10,  1888,  by  Capt.  W.  L.  Marshall,  Corps  of  ^^l»f^^■«iff 


Hemlock  timber,  102,312  feet,  B.  M.,  per  M  feet 

Pine  timber,  17,301  feet,  B.  M.,per  M  feet 

Pine  plank,  4,900  feet,  B.  M.,  per  M  feet 

Iron  drlft-bolta,  10, 113  pounds,  per  pound 

Iron  screw*bolts,  N.  andW.,  228.47  pounds,  per  pound. 

Spikes,  841.18  pounds,  per  pound 

Stone,  576,847  cords,  per  cord 

Framing,  119.703  feet,  B.  M.,  per  M  feet 

Laying  plank,  4.900  feet,  B.  M.,  per  M  feet 

Taking  up  plank,  B.  M.,  per  M  feet 

Totsl  amount  for  08  feet  (1  crib) 

Total  amount  for  1, 156  feet  (equal  17  cribs) 


No.l. 

The  Fits  Simons 

&  Connell  (^o., 

ChicAgo,  DL* 


$13.00 

17.50 

15.  fK) 

.05 

.07 

.03 

6.00 

10.  UO 

4.V0 

4.00 

6.04&U 

118,117.87 


No 
Hiero  B.  Hent 
Sc  Co.,  Chi 
cago,  IlL 


91X00 

16.00 

14.00 

.04 

.04 

.04 

t.80 

8.15 

t.00 


7. 
121,077.01 


'Accepted,  and  contract  n.ad^  dated  Ootober  81, 1888. 
)roT^--nie^  }•  no  plaok  ^  1^  iftken  up,  49d  ^hto  item  is  oiidtt94  from  tiM  t^ 


^ 


sR     OF" 

)    HARBOR 

.IMOIS 
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gloeere  to  purchase  the  necessary  stone  iilliu^  in  the  open  market  and 
to  place  it  at  once  by  hired  labor;  922.15  cords  of  stone  were  obtained 
iDd  placed  in  this  manner  before  November  20,  1888. 

At  the  close  of  the  fiscal  year  1889  the  total  length  of  the  north  pier 
8  3,640  linear  feet,  and  of  the  sonth  pier  2,020  linear  feet,  or  5,660  linear 
bet  of  pier-work  in  all.  The  project  has  been  completed  so  far  as  the 
rier-work  is  concerned,  but  the  south  pier  should  be  prolonged  BOO 
inear  feet  farther,  to  protect  che  channel  from  drifting  sands. 

On  account  of  the  urgent  necessity  for  maintaining  the  work  already 
lone,  the  superstructure  of  the  piers  being  rotten  over  an  extent  of  1,600 
Inear  feet  and  the  depth  of  water  in  the  channel  having  deteriorated 
nnce  the  last  dredging  was  done,  the  estimate  submitted  herewith  is 
entirely  for  maintenance  of  work  already  done,  and  contemplates  no 
artber  extension  of  piers  at  the  present  time. 

The  channel  is  insufficient  to  accommodate  the  heavily-laden  ore  vessels 
Jiat  must  use  this  harbor,  and  it  has  been  necessary  for  the  rolliug-mill 
^mpanies  and  private  parties  to  dredge  in  the  channel  to  relieve  the 
atuation.  There  is  still  necessary,  however,  to  give  a  channel  to  the  full 
ividtli  and  depth  of  16  feet,  some  76,000  cubic  yards  of  dredging,  at  an 
estimated  cost  of  $21,000. 

There  is  a  demand  for  an  increase  of  this  depth  to  18  feet,  to  accom- 
nodate  the  constantly-increasing  size  and  draugh  of  lake  vessels.  To 
^ve  the  increased  depth  requires  further  dredging  to  the  amount  of 
>2,000  cubic  yards,  in  addition  to  that  required  to  give  a  depth  of  16 
*eet.  A  project  for  the  extension  of  the  south  pier  and  increasing  the 
lepth  to  18  feet  will  be  submitted  when  the  now  urgent  work  above 
specified  shall  have  been  provided  for.  For  details  of  this  work,  see  the 
&GCompanying  report  of  Mr.  O.  A.  M.  Liyencrantz,  assistant  engineer. 

PROPOSED  APPLIOATION  OF  FUNDS  NOW  AVAILABLE  AND  ASKED  FOB 
FOB  TOE  FISCAL  YEAB  ENDING  JUNE  30,  1891. 

It  is  proposed  to  apply  these  funds  in  dredging  the  channel  and  in 
rebuilding  superstructure  over  800  linear  feet  of  each  pier. 

Money  statement. 

Jaly  1, 1888,  amount  available $777.70 

Amount  appropriated  by  act  of  Angast  11,  1888 20,400.00 

21,177.70 

July  1, 1889,  amount  expended  during  fiscal  year,  ezcinsive  of  liabilities 
outstanding  July  1,  1893 16,170.91 

July  1, 1889,  balance  available 5,00^79 


{Amount  f  estimated)  required  for  eompletion  of  exist  inp:  project 47,  000. 00 
Amount  tiiat  can  be  profitably  expended  in  fi<ical  year  coding  Jniio^O,  1891    47,  000. 00 
Submitted  in  oomplianoe  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  18G7. 


21  IS    Krr."»RT  rtv  thk  chief  op  kxgineers,  it.  r.  army. 


^ji* 


•fc.s  *■  F-  iH*^:.  ->  rjUa^»m^  f^  t»Mik  pier,  at  CalMiHi'ilTarbor,  UlimoM.rfCattiai 
*_jr*<5  •<•  i..*^  !.*.  l^^r,  kf  Capt.  If.  /..  Manbaii,  Corps  of  Enginftrt. 


'S.tmjtKi.  rjii^r  «.!::  iAe^  RM-.f^r  l.Mtfwt 

?•*>•  L:B.Nrt'  iLta  ^t««.SwH,p«2  l.A*i««:    

^ia«  ii^jf^  2^  ^f*js  «-;ferl  ..  

Irm  ir."^ -:i.i.-A  "CJ  :-^  ^fcaAA.  per  jwiBd V.WV.W 

.?va  «»:?(«  ^h.;a  «K  :<  >e«lm».  Mr  Ma»! ._ 
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p«r  p0a>j. 
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Xa.1.* 
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HieroB. 

TbeFittScMB 

Herr  Sl  Co., 

&Cwo«lICk., 

ChiciigoJJL 

Cliicaffii.» 

rr^oo 

ia-« 

20Ll4f 

XIM 

12.00  : 

AM 

.m 

.ff 

.05 

.« 

.05 

.r 

8.09 

&« 

4,477.35 

s^nv 

il»U.70 

lUttM 

'AcoepenL  aad 


y,'r«.— T^*  .1 


1*  >X  Xi^V  kB» 


MBtzMci  iBHie,  dated  October  90, 188a. 
laded  ia  tL«  toul  estimates,  as  the  amonnt  to  be  nsrd,  if  ur 


Cat 


KXJV'ET  OF   MS.  G.  ▲.  X.  ULJSXCRAXTZ,  ASSISTANT  JfiXGINKKA. 

UxiTKD  States  Engixkkb  Office, 

Chicago,  ni,  July  1,  IW. 

TAiN    I  bjve  ibr  boaor  to  sabmit  hervvritb  a  report  on  Calumet  Harbor,  IL- 

:V:  :ir  i«i*  t^at  ending  June  30.  l*^. 

0«.:£  :o  -iw  :«:c-c#  in  :bt-  masoii  of  the  paasagv  of  the  fiver  and  harbor bUl 

Azj:\is:  ::.  ><^.  ::o  work  was  done  ia  thi?  fall  in  this  harbor,  save  the  retillinff  witk 

K^r-tf  H-^:  r«.  T-.:.  1.*  v  f  :he  ::»?r;h  and  Ksith  pirra.     It  had  become  of  atmoat  ioiportancf 

V  ^AT*  :i.*  »ork  d.—r  w::boaT  delay,  the  settling  of  the  atone  iu  the  cribs  baring 


'.Zn-.i^ 


mg 

:.  r  ,  :y  A.  :  ^  ..  -::y.  a.-.d  :he  *:oae  was  piuvhawd  in  the  open  marker  from  Hi^^nt  B. 
W-T-  \  ^ :     :i-  ::  »rt:  l«:.Mers,  ai  iLr  nfcie  of  5?H.'.K  per  cord  of  ViS  cubic  ft-et. 
:.  N.-^ ;  =..^:  ;.>:',  al'.  :l:e  »tone  i«qciEv<d  bad  been  pat  in  place,  amounting  to— 

l.:V^:.:::  ;  rr  jiiifij 

I     :::.  s.:.:.  :..: 40a4: 

T;:a:    922.13 

7:.  s  A  -rVw  .<  a:  :  rv-^  =:  :r.  a  very  px»d  condition,  only  a  very  alight  settling  of  tbf 

k^    ;  :'..  .^:"  •.»::sOvr.  ifSr,  a  ix*n:ract  was  entered  into  with  Hioro  B.  Herr  A 

i\*  •.  :  ,  \:k  >  •  .  .:"  :r.v  •J..^.::b  pier  IV'  liooar  feet,  Thi.i  work  was  oommem-eil tiu 
M*x  :  >^.  V.:'  :  "^:  vTrl'  wa*  sank  June  X  the  second  on  June  .">.  Each  was  U 
vv  '->*s  '.'.  .::.  -,:■  :  :*•  :.r:  ii-  ier^tL.  I  l»e?  leave  to  state  that  the  hemlock  timU-r 
;:3k\:  -..^  ::'«^  .:  A'i  :*  of  ;>.e-  V*:  ^^ualiry  ever  seen  in  this  locality. 

V 1 «  « .^ :  N  . . .    t  r  :  V.  s  cv' :. :  r.i c :  w as  n  n i >b ed  on  t he  30t  h  of  J u ne,  and  completed  t b# 
rr.v» . '  *'■'  >^-  '-■'  ••"  tx:^::>:oa  of  ibe  south  pier  .W  liuear  feet. 

A:  :\'<    '.  ■><  V  :*  ::-.o  r.Tk'.4'.  ye.ir :?, 640  linear  feel  of  the  north  pier  and  20^>1ii)var 
ftv:  o:'  :V.  >*..:•'.:  v  «r  ba^l  Iner^  ooaipleted.    Over  a  large  portion  of  thii  work,  ti' 
^  :,  V*.  :c<:  .:'  :':'i  v.orrl:  a:  d  "MVi  feet  of  I  he  south  pier,  or  in  all  1,G5K»  feet,  the  snp«T- 
s: TV. *• : ,Lr-.    <   •. .  .*v.  c  \ ::\*tv.i  ly  "•  ..id  ».\>::di::on.  aud  le^iuiies  speedy  renewal.     Out  of  siiil 
l.riX    -.<':   :V.i'   ^^i^i.r'y  «"-^;  of  tho  south  pier.  S-JO  feet  m length,  consists  of  plaak- 
IvAi;:  T\-M  :v.c  •:.  I  .:..:' wttr.  the  vr^ViXxse^l  depth  in  the  harbor  channel  was  onlv  \?n 
u>c  5      n . .'  ^ .r  i : •. .  t\  \  .^r  /■  :Vt : .  :  s  a Vi  c ri  b-  work.     Over  t he  lat ter  port  ion  ne  w  sup^r- 
#:r.:»fTf  sV.v^i:..;  N*  )».::'.:.  but  the  revetment  could  be  best  repaired  by  sheet- piling, 
*>Mtstr:!t:«v.  :::  :r\*":  of  :ho  o*d  work,  with  tie-rods  to  the  old  remaining  anchor-pi  Ir-si 
asdoue  ;•-•.  r\",v*:r:ni;  :'::o  siir.:**."*r  >tnuture  directly  opnosite.  on  the  north  side  of  tbi 
river.  :u  l?^      The  o^^:  of  this  work  did  not  exceed  (8  ^r  running  foot. 

The  *H*t  of  the  prv»[x*se*i  new  snpentructnie  and  repair  to  revetment,  based  aj-'t 
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jpntmet  prices  for  the  work  just  completed  and  on  cost  of  tbe  work  on  repair  of  ro- 
^tQMiit  on  north  pier,  above  referred  to,  would  be : 

lySTO  linear  feet  of  new  snperBtriictare,  at  $15.34  per  linear  foot f2l»0l5.80 

linear  feet  eheet-pillng.  at|8 2,560.00 


Total. 23,575.80 

Add  10  per  cent,  for  superintendence,  contingencies,  etc 2, 357. 58 

Total 25,933.38 

Tlie  river  channel  is  constantly  filling  up  with  sand,  partly  flowing  down  from  the 
liTer  above  and  partly  washing  in  from  the  bar  directly  outside  and  south  of  tlie 
■Mmtfa.  To  remedy  this,  and  secure  a  channel  with  sufficient  and  nearly  permanent 
4«pth  for  the  steadily  increasing  shipping  at  this  port,  it  is  required  to  dredge  be- 
tiroen  tbe  piers  and  extend  the  south  pier  800  feet  farther. 

Tbe  cost  of  dredging  to  the  full  width  between  the  piers  is  estimated  as  follows : 

7Sl833  cnbio  yards  (to  secure  a  depth  of  10  feet),  at  25  cents $18,070 

Add  10  per  cent,  for  contingencies,  etc 1,897 

ToUl 20.867 

A  depth  of  16  feet  has  heretofore  been  considered  as  sufficient  for  this  harbor,  and 
the  above  estimate  is  made  accordingly ;  but  the  dimensions  of  craft  navigating  Lake 
Miehigan  are  gradually  increasing,  and  large  vesselB  carrying  iron  ore  to  tbe  mills 
lireqaently  draw  more  than  16  feet  of  water.  I  would,  therefore,  respectfully  suggest 
the  advisability  of  increasing  the  established  depth  to  18  feet,  as  has  been  done  in 
other  harbors  on  this  lake.  An  estimate  of  cost  to  secure  such  depth  has  been  made, 
and  amoonts  to : 

188,683  onbic  yards,  at  25  cents ' $32,170 

Add  10  per  cent,  for  contingencies,  etc 3,217 

Total 35,387 

Hie  cost  of  extending  the  south  pier  800  feet,  as  proposed,  would  be : 

800  linear  foot,  at  $60  per  foot $48,000 

Add  10  per  cent,  for  contingencies 4,800 

Total 52,800 

Somming  up  the  amounts  required  for  the  necessary  Improvements  to  this  harbor, 
will  give  the  aggregate  amount  needed,  as  follows : 

Repair  of  old  work $25,933.38 

Extension  of  south  pier 52,800.00 

Dretlgingtoadepthof  18  feet 35,387.00 

Total 114,120.38 

The  shore-line  north  of  and  along  the  north  pier  has  advanced  a  distance  of  70  feet 
since  July  19,  1888.  As  it  has  been  officially  claimed  that  the  advance  of  tkio  shore 
was  more  or  less  caused  by  the  dumping  of  slag  from  the  rolling  mills,  it  is  but  fair 
to  state  that  the  later  observations  indicate  that  such  is  apparently  not  the  case,  the 
advance  having  continued  uninterruptedly,  and  to  about  the  same  extent  oh  before, 
long  after  the  dumping  of  the  slas  had  been  stopped. 

On  July  18, 1888,  the  outer  end  of  the  north  pier  was  severely  damaged  by  the 
ateamerJuaiiAaf/aii,  a  carrier  of  iron  ore  for  the  rolling  mills,  which,  with  a  load  of 
1,900  tons  of  ore,  ran  into  the  pier  in  broad  daylight.  The  damage  was,  however, 
repaired  by  and  at  the  expense  of  the  Rolling  Mill  Company  in  September  following. 

It  has  already  been  mentioned  in  this  report  shout  the  dilapidated  condition  of  por- 
tions of  the  piers.  In  this  connection  might  be  stated  that  certain  artificial  agencies 
exist  that  tend  to  hasten  the  natural  progress  of  destruction  and  decay.  A  privy  has 
been  built  by  the  Rolling*  Mill  Company  for  the  use  of  their  men  on  the  north  pier, 
protruding  over  its  edge  towards  the  river,  which  in  every  respect  must  be  con- 
aidered  a  nuisance.  One  of  the  company's  derrioics  has  also  had  its  braces  atfaclied 
for  a  long  time  to  the  timbers  of  the  superstructure  of  said  pier,  thereby  hastening 
the  destruction  of  this  already  very  old  and  weak  structure. 

The  timbers  of  the  north  pier  have  been  found  burned  in  several  places,  presum- 
ably caused  by  cinders  from  the  many  locomotives  oi)erating  on  the  Kolling  Mill  Com- 
pany's groundfi.  This  suggests  the  possibility  of  more  serious  destruction  by  tire  if 
proper  care  la  not  taken  to  prevent  it. 
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A  m*p  thiiw  \ut  ^^bditioii  of  tht  works  oo  Jone  3U,  scNindliics  on 
fvr  tlivJ^icj;  i»  U^HTtl.  ami  ibr  proposed  pi«T  exteuiOD  is  sliowD,  u  berDwHhMl 
I AB.  capiain.  very  rr#prctliillj,  your  obedient  servant, 

G.  A.  M.    LiLJKSCCBAXTZ, 

AMittmmt  EM$hm, 
C*pi.  W.  L.  Maksiulu 

KoTft  iff  Emyimttn,  C.  S.  J. 


COMMBRCIAI.  STATUnCS. 


Tbe  htf  bor  of  CAlumet  is  st  South  Chicsco,  in  the  eoDection  district  ofChissy. 

There  i:«  s  lifebt-hoase  and  s  keeper's d  veiling  on  the  Government  rsssrrstisB  sitr 
tbe  ^ore  end  of  ihe  north  pier.  A  besron  light  is  mmiutained  at  the  extremity  «f 
tLe  Kiorth  pirr  to  mark  The  entrmnee  to  tbe  harbor. 

AniiHint  of  reveone  coileeted  at  the  nearest  port  of  ent  ry  (Chicaco)  dnrinr  the  laH 
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Railroad  iron tona.-i 

KailToad  titm aiuabcr . . ! 
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49, 814 
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JJ3. 

IMPROVEilEXT  OF  THE  ILLINOIS  RIVER,  ILLINOIS 

The  nkiniate  object  of  this  improvemeDt  is  to  famish  a  throagb  roate 
of  trans]iortatioii  fmiii  the  southern  end  of  Lake  Michigau  to  tbe  Mis- 
sissippi Kivtq-  iif  suAicient  capacity  for  its  navigation  by  tbe  largest 
class  of  Mississippi  Kiver  steam-lKtats  that  can  reacb  tbe  montb  of  the 
Illinois  Hiver. 

Tiic  diineiisious  that  have  been  adopted  for  tbe  locks  to  meet  this  re- 
quirement ai*e: 

Vfat 

Leiijitliof  ohaniWr - 350 

W'iiVih  of  rh;iml>er - 75 

IV]»ili  :i(  low  water  iijwn  miter-sills .* 7 

The  low  depth  ni>ou  bars  to  be  sncb  as  to  give  7  feet  available  depth 
of  navigation. 

The  conditions  ths^t  have  determined  these  dimensions  heretofore 
have  not  chaugeil  since  their  adoption,  as  may  be  seen  from  the  follow- 
ing facts : 

The  United  States  Government  is  now  laboring  to  obtain  thronghoat 
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tiie  various  reaches  of  the  Mis8is8ip]»i  the  following  cUpths  of  naviga- 
ikm  at  low  water: 

1.  Above  mou^  of  Illinois  River. — Six  feet  ultinialely.  At  proseut  3- 
fcot  depths  are  not  nnnsual  at  low  water,  and  depths  of  4  feet  or  less 
are  oommon. 

2.  Bettceen  month  of  JUinois  River  and  St  Jjonis. — To  maintain  6  feet 
depth  at  low  water.  At  present  6  feet  at  low  water  is  found  at  several 
points,  and  occasionally  less  than  this  depth  has  been  rei)orted  by  pi- 
lots. 

3.  From  St.  Louis  to  the  mouth  of  the  Ohio. — Eight  feet  ultimately. 
At  present  the  low-water  depth  in  the  channel  does  not  exceed  at  some 
points  4}  to  5  feet.    Nearly  $17,000,000  will  be  required  in  all  to  attain 

8  feet  in  depth  if  the  estimate  proves  correct 

4.  Between  Cairo  and  the  Bead  of  the  Passes. — ^Ten  feet  ultimately.  At 
present  there  is  less  than  8  feet  of  water  at  numerous  places  when  the 
gauges  read  several  feet  above  low  water.  The  original  estimate  to  se- 
cure 10  feet  throughout  this  stretch  was  $33,000,000,  of  which  over 
$13,000,000  have  been  appropriated,  resulting  in  deepeniug  the  river 
throughout  two  reaches  only.  The  largest  steamer  that  navigates  the 
Mississippi  Kiver  above  Vicksburg  has  a  depth  of  hold  not  exceeding 

9  feet.  The  largest  steamer  that  reaches  the  mouth  of  the  Illinois  has 
a  depth  of  hold  of  6  feet  1  inch,  and  is  300  feet  long.  No  record  has 
been  found  of  as  great  draught  as  7  feet  ever  having  been  habitually 
carried  by  any  steamboat  above  St.  Louis  as  far  as  to  the  mouth  of 
the  Illinois  Biver,  and  Congress  has  not  embarked  in  any  improvement 
of  that  stream  above  the  mouth  of  the  Ohio  Eiver  looking  to  an  ulti- 
mate depth  greater  than  8  feet  at  low  water. 

This  project  now  being  executed  is  for  the  improvement  of  the  lower 
section  of  this  route,  135  miles  in  length,  from  the  mouth  of  Copperas 
Creek  to  Mississippi  Kiver;  another  section  of  this  route — 88  miles 
ill  length,  from  the  mouth  of  Copperas  Creek  to  La  Salle — has  been 
impi-ovcd  by  the  State  of  Illinois,  by  the  construction  of  two  locks 
and  dams,  one  at  Copperas  Creek  anil  one  at  Henry. 

Over  this  section  the  State  still  collects  tolls ;  tiie  United  States 
not  as  yet  having  accepted  the  conditions  imposed  by  the  acts  of  ces- 
sion of  the  Illinois  legislature,  which  conditions  seem  to  be  subject 
fjo  change,  and  recently  to  be  of  remarkable  character.  The  act  of  the 
Illinois  legislature  of  May  31, 1887,  required  as  a  condition  of  transfer 
that  a  channel  be  constructed  by  the  United  States  from  Lake  Mich- 
igan to  the  Mississippi  Eiver,  7  feet  in  depth  ;  while  the  act  of  June 
4,  1889,  requires  an  abandonment  of  the  present  project  IhjIow  La 
Salle,  after  it  has  been  nearly  completed,  and  the  substitution  of  an 
entirely  different  plan  of  improvement,  at  vastly  increased  expense; 
which  condition  itself  makes  the  proposed  gift  of  the  State  ot  Illinois 
valueless  to  the  United  States.  Moreover,  the  State  requires  as  a 
condition  of  the  transfer  an  expenditure  on  the  part  of  the  United 
States  of  an  amount  at  least  nine  times  the  value  of  the  property  to 
be  transferred,  in  excess  of  the  cost  of  attaining  the  same  end  by 
carrying  out  the  present  project. 

Surveys  and  estimates,  based  upon  a  low-water  depth  of  7  feet,  for 
carrying  the  improvement  over  a  third  section,  64  miles  in  length, 
from  La  Salle  to  Joliet,  over  which  the  fall  in  the  water  surface  is  100 
feet,  have  been  made  and  submitted  to  Congress,  and  may  be  found 
in  the  Beport  of  the  Chief  of  Engineers,  U.  S.  A.,  for  1884,  p.  1,958. 
No  appropriation  has  yet  been  made  by  Congress  directing  surveys 
or  estimates  for  extending  the  project  to  Lake  Michigan,  39  to  40  miles 
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',  t)iit  ill  tlii>  rivi-r  nail  harbor  act  of  August  11,  ISSS,  Uwr^^  '       ^^ilJm 
ciri  U>r  :i  mii-voy  I'or  a  water- way  of  larger  <1  intensions.  ^l^x'  ""* 

jinwiit  iiiTJJeet  involves  tlie  coustraotiou  of  two  locks  »im1<1^^     ^^^du 
Ia  (itraiige,  75  i»iW  above  the  oioath  of  the  Illiuois.  tbc  o.^^ 
iipHVille,  about  •'W  inileH  above  the  mouth,  aiid  dr^(l;:mg  lliecl^' 
7  fi>et  deep  acroaii  bars.    Moib  thau  2,000,00(i  cubic 
ug  will  berequiretl. 
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lock  at  La  Grniigc  is  completed,  aud  ready  for  use 
[u  shall  have  been  countructcd.    Material  for  the  dam 
ed,  which  will  be  put  iu  place  ax  soon  as  the  atage  of  wrtHriB' 
and  the  lock  opened  for  navigation. 

'Campaville. — The  cofier-dam  is  iu  place  and  the  foundaliM 
ts  been  constructed ;  4,1U6.CC  cubic  yards  of  cat  stoue,  iatf 
iubic  yards  of  cut  stone  delivered  in  1887,  and  2^300  caMa 
ling,  hare  been  received  at  the  lock-8it«  and  piled.     Xi 
t  been  laid;  the  dam  and  abutment  also  are  still  to  be 
little  of  the  dredging  has  been  done  beyond  the  removal 
worst  bars  to  a  depth  of  4  feet  at  low-water, 
ing  the  fiscal  year  ending  June  30, 1889,  the  foUowiug- 
one: 

4(  Im,  Orange  Lock. — Filling  behind  the  head-wall  of  the  ._ 
en  placed,  aud  a  levee  430  feet  in  length  haa  been  coqi 
the  bank  above  the  lock.    The  site  of  the  dam  has  been  dred 
IK  of  the  coffer-dam  have  been  removed,  and  the  approachc»  tu 
k  partly  excavated  by  dredging.    In  all,  31,141  cubic  yarUs  bm 
one  ofdre^lging,  and  3,380  cubic  yanla  of  earth  QIHng  bos  been 

mgemeiits  have  been  made  for  all  the  piles,  timber,  and  iron  for 

jstruclion  of  the  dam  at  this  point,  and  800  pitea,  277,024  feet. 

lumber,  and  57,.')(Hi  [Minnds  iron  bolts,  spikes,  nats,  and  waslii^rs 

een  dcliveret).    The  plant  has  been  kept  in  repair,  aud  IwaiH  and 

ices  provided  for  coustrnctiug  the  dam  when  the  stage  of  water 

ow. 

\i  KamimriWe  Lurk. — A  contract  was  enterwl  into,  with  tlie  »p- 

of  the  Chief  of  Engineers,  dated  Sept«mber  25,  1888,  wHib 
■  &  Mdoily,  for  the  delivery  of  atone  for  this  lock  to  the  valoe  of 
I.  Under  thiscuntract  therehas been deliveretl  and  prop^ljpiM 
ip»ville  ], 2:^,00  cubic  yards  of  cut  stooe  and  2,300  cnbiOMrasof 
g  stone.  The  contractors  have  quarried  and  oat  all  of  tliefltaiw 
'<t  under  their  contract  escopt  about  four  bnudred  cnbio  jaz^,Mwl 

to  deliver  the  rcnKiiiider  liy  or  liefore  Aagast  15,  1889.    Inre 

ei\  reniiiiu  to  complete  the  masonry  of  the  lock  and  abatmeut  to 

nly  1,228  cubic  yards  of  dressed  stone,  no  additional  baeking 

eqniicd. 

ii(i!iijin0. — One  hundred  aud  eighty-one  snags  were  removed Grom 

lunel. 

i(rrc^  of  icatertcay  beticeen  Lake  Michigan  and  the  lUtHoU  fiir«r 

Sulk. — TliG  river  and  harbor  act  of  August  11, 1888,  contained 

owing  provision: 


ISIS^^ 


>r  t1it>  ]>ui'|>nni<  of  Kcciiriii);  a  coiitiuiioas  navjgftbla  wKtar-way  b«t««MI  Laka 
II  mill  the  MiH»iH!(i|>iii  KtnT  linviiif;  capftcit;  uid  faeilltien  iMpqakt*  fiir  tiM 
III'  liic  larsi-Ht  MiHHisttiiivi  ltiv«r  ati-iiui-boHta,  and  of  naval  vessela  Miitabis  for 
II  limu  «r  war,  ttiu  Swri'rary  of  AVar  ia  nutboriced  Hid  directed  to  UMao  W 
'  t\xo  prujier  iturv(>yii,  jtlaDB,  oad  eatiiuatea  for  »  sImbimI  impruvMiMfit  m4 


rmffl 


^j^yi 


^ 
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locks  and  dams  in  the  beds  of  the  Illinois  and  Desplaines  rivers  from  La  Salle  to 
txMkport,  so  as  to  provide  a  navigable  water-way  not  less  than  100  feet  wide,  and  not 
leas  than  14  feet  deep,  and  to  have  surveyed  and  located  a  channel  from  Ijockport  to 
Lake  Michigan  at  or  near  the  city  of  Chicago,  such  channel  to  bo  anitable  for  the  pur- 
poses aforesaid,  the  necessary  expenses  of  such  surveys,  estimates,  xtlans,  and  location 
feo  be  paid  ont  of  the  sum  herein  appropriated  for  the  improvement  of  the  Iliinois 
RiTor. 

With  reference  to  tbis  provision  it  seems  necessary  to  remark,  in 
order  that  its  inconsistencies  may  be  rectified  and  its  intent  be  made 
clear  by  sabseqaent  legislation : 

From  what  has  been  stated  in  tbis  report  with  reference  to  the  re- 
quirements of  navigation  that  have  been  considered  in  planning  the 
7-foot  navigation  for  the  Lower  Illinois  Biver,  it  may  be  seen  that  the 
^* facilities  adequate  for  the  passage  of  the  largest  Mississippi  steam- 
boats and  naval  vessels  in  time  of  war"  that  can  reach  the  month  of 
the  Illinois  River  in  ordinary  seasons  of  navigation  are  not  allowed  to 
be  considered  in  deciding  upon  the  capsicity  of  this  waterway,  but  the 
depth  is  arbitrarily  fixed  at  ^^not  less  than  IGO  feet  wide  and  not  less 
tJian  14  feet  deep"  over  a  portion  only  of  the  proposed  water-way,  viz, 
&om  Lockport  to  La  Ssdle,  while  the  conditions  and  requirements  of 
navigation  are  still  allowed  to  govern  from  Lockport  across  the  Chicago 
divide  to  Lake  Michigan,  even  as  they  govern  throughout  the  rest  of 
the  line  from  La  Salle  to  the  Mississippi  Kiver. 

A  literal  adherence  to  the  act  would  require  surveys,  plans,  and  esti- 
mates for  a  channel  ''not  less  than  160  feet  wide  and  not  less  than  14 
feet  deep"  from  Lockport  to  La  Salle,  while  across  the  Chicago  divide 
the  dimensions  would  be  adjusted  to  be  ''adequate  for  the  passage  of 
the  largest-sized  Mississippi  Eiver  steam-boats"  that,  during  ordinary 
seasons  of  navigation,  could  pass  the  channel  below  the  mouth  of  the 
Ulinois  Biver,  6  feet  deep  at  low  water,  and  the  channel  of  the  Illinois 
Biver  below  La  Salle,  7  feet  deep  at  low  water,  when  completed.  The 
requirements  of  "not  less  than  14  feet  in  depth"  between  Lockport  and 
La  Salle  is  60  per  cent,  in  excess  of  the  greatest  depth  of  hold  of  any 
»team-boat  navigating  the  Mississippi  Kiver  above  Vicksburg,  and  is 
two  and  one-third  times  the  greatest  depth  of  hold  of  any  steam-boat 
navigating  the  Mississippi  Biver  above  St.  Louis. 

As  the  intent  of  the  act  is  not  clearly  apparent,  it  seems  necessary  to 
submit  plans  and  estimates  for  the  entire  line  under  two  heads.  (1)  As 
required  by  the  stated  purposes  of  the  act,  and  the  requirements  of 
navigation,  and  (2)  for  a  water-way  "  not  less  than  160  feet  wide,  and 
not  less  than  14  feet  deep"  without  reference  to  the  stated  purpose  of 
the  act,  or  the  requirements  of  navigation. 

To  pay  the  expenses  of  the  surveys  for  the  water-way  between  Lake 
Michigan  and  the  Illinois  River  at  La  Salle,  required  by  the  act  of 
August  11, 1888,  an  allotment  of  $25,000  from  the  appropriation  for  the 
Illinois  River  was  approved  by  the  Chief  of  Engineers. 

A  survey  party  was  organized  under  the  immediate  direction  of 
LJivil  Assistant  L.  L.  Wheeler,  who  has  had  large  experience  in  such 
work,  which  party  took  the  field  in  October,  1888,  and  by  the  close  of 
November  had  completed  the  superficial  field  work  over  all  practicable 
lines  between  Joliet  and  Lake  Michigan  ;  it  having  been  decided  to  ac- 
cept the  survey  made  in  1883  under  direction  of  Mnj.  W.  H.  H.  Ben- 
yaurd.  Corps  of  Engineers,  from  Joliet  to  La  Salle.  Between  Lake 
Michigan  and  Joliet  the  most  practicable  lines  are,  (1)  by  way  of  south 
branch  of  Chicago  Biver  and  the  Desplaines.  (2)  From  the  Calumet 
River  at  Blue  Island  via  the  old  Calumet  feeder  north  of  Lane's  Island, 
Sag  Bridge,  and  the  Desplaines  Valley. 
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lanSy  and  estimates  for  the  water-way  from  Lake  Michigan  to  La  SallCy 
p  eoutinne  tbe  purchase  of  stone  uuder  contract  for  the  Kampsville 
and  to  take  care  of  pnblic  property'. 


BOPOSSD    APPLICATION    OF  FUNDS    ASKED    FOR    FOR    THE    FISCAL 

YEAR  ENDING  JUNE  30,  1891. 

It  Ih  proposed  to  apply  these  funds  to  complete  the  Kampsville  I/ock 
Dd  Dam,  and  to  forwanl  to  completion  the  improvement  of  the  lower 
lliiioui  Biver,  as  at  present  projected. 

Xbe  route  from  Lake  Michigan,  near  Chicago,  to  tho  Mississippi 
Uver,  via  the  Illinois,  is  the  most  favorable  route  that  exists,  lor  a 
rater  route  of  liberal  capacity,  and  at  moderate  cost,  between  the  l^Hs- 
ioaippi  liiver  and  the  Greiit  Lakes.  The  expenditure  of  an  estimated 
mount  of  $412,000  will  carry  a  channel  from  its  mouth  to  La  ISallc,  100 
liles  from  Lake  Michigan,  7  feet  deep  at  extreme  low  water,  which  is 
iui>Ie  depth  to  accommodate  the  largest  Mississippi  steamers  that  reach 
iu?  month  ol  the  Illinois,  the  proposed  low-water  <lepth  being  from  2  to 
i  feet  greater  than  present  low-water  de])ths  in  the  Mississi|>pi  Itivcr 
yr  400  miles  on  either  side  of  the  mouth  of  the  Illinois.  The  expendi- 
ii-e  of  nn  estimated  amount  of  $3,500,000  will  carry  an  equal  depth  to 
oliet,  within  less  than  40  miles  from  Lake  Michigan,  near  Chicago. 
arveys  now  in  progress,  being  made  for  a  channel  of  much  greater 
Eii»acity,  will  be  in  sufficient  detail  to  allow  ]>lans  and  close  estimates 
lade  for  a  channel  of  any  reasonable  capacity,  that  may  be  ordered  by 
loDjpress,  from  Lake  Michigan  to  the  lower  Illinois  Kiver  at  La  Salle. 

Aja  tbe  present  low-water  discharge  of  the  Illinois  River,  1,085  cubic 
3et  per  second,  as  measured  at  a  stoge  0.2  feet  above  low  water  at  La 
^nuige  in  1887,  is  less  than  8  per  cent,  greater  than  the  <lischarge,  I,5GG 
abio  feeti>er  second,  taken  in  1880  when  planning  the  present  system 
f  improvement,  the  impracticability  of  attaining  the  necessary  depth 
r  ohaonel  by  dredgiug  and  wing  dams  is  as  apparent  now  as  then.  To 
ecnre  the  same  depth  of  navigation  on  the  lower  Illinois  as  will  be 
iveu  by  the  completion  of  the  i)resent  project  by  any  other  means  than 
y  locks  and  dams,  will  certainly  cost  Irom  eight  to  ten  times  the  cost 
f  the  entire  system  below  La  Salle,  and  ])ostpone  indellnitely  the  use 
f  this  strctcli  of  225  mile*  of  river  at  low  water.  The  approved  ])rqiect 
I  now  completed  within  20  per  cent,  of  its  total  cost,  including  the 
ktate  works  at  Henry  and  Coi)peras  Greek,  and  should  l)e  completed  at 
he  earliest  practicable  moment,  as  the  most  economical,  speedy,  and 
ertain  way  of  meeting  the  requirements  of  navigation  seeking  the 
awer  Illinois  River. 

Siuci^  the  atl vantages  of  this  route  have  bicn  repeatedly  brought  to 
lie  attention  ol'  Congress  during  the  i)ast  seventy  years  or  more,  further 
oiisideration  here  would  be  mere  refHaition,  and  attention  will  only  bo 
nvited  to  the  following  named  rci)orts  heretofore  submit  ted  to  Congress 
I'itbiii  the  past  twenty  years: 

General  J.  II.  Wilsoii,  l^JGT,  lloiiso  Ex.  Doc.  No.  16,  Fortioth  Congress,  first  Bessimi. 
Colouel  Macomb,  Corps  of  Engineers,  Report  of  tlio  Chief  of  Enginoors,  IH7.'>,  Vol. 

Maj.  G.  J.  Lydeckcr,  Reports  of  the  Chief  of  Engineers,  lfcJ79,  page  V>7'2  ;  IS.'^O,  page 

.995. 

Maj.  W.  H.  II.  Benyannl,  Report  of  the  Chief  of  EnKinoers,  1H??4,  page  ID'kS. 
Maj.  Thomas  H.  Handbury,  Report  of  the  Chief  of  Engiucrrs.  I^IH?,  pagoyllU. 
Report  of  the  Board  of  Engineers  on  Hennepin  Canal,  1887,  Report  of  the  Chief  of 
iCnginoerti,  1SS7,  page  2125. 
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About  TO  cubic  yard.s  of  material  have  been  wbeeltd  back  of  tin;  i 
the  wi'st  >idc  oi'lhe  livt-r. 

One  biindrtd  aud  ei^hty-fivc  feet  of  the  cotlVr-daiu  have  been  drc 
(••p.ict'  to  l»uild  the  dam. 

Tbo  cnb  abuttinj*  the  river  wall  has  been  luiilt  up  with  10  by  10  t 
v»  feet  above  low  water. 
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Hibm  matorial  neoesMry  to  build  the  dam  tho  following  has  been  received : 

K feet,  B.  M..  172,  OjM 

• feet,  B.  M..  105,000 

c  piles  (roand) ^ number..  tiOO 

1 pounds. .  57,506 

imoirf  toplant — Dredge  No.  2  has  had  her  iron  crane  wrecked  and  a  new  crane  of 

LaUt. 

^mjB  trere  bnilt,  and  Dredge  No.  2,  tho  office- boat,  steamer  ^e&t*,  and  a  dump-scow 

e  oeen  hauled  out  and  repaired.    The  steamer  Hebe,  having  an  iron  hull,  was 

•ped  and  painted. 

De  dredges  and  steam-boats  have  been  thoroughly  painted. 

Ue  steamer  Hebe  has  had  a  new  canvas  roof,  floor,  and  iron  rudder. 

wo  new  pile  drivers  haye  been  built  and  one  rei)aired. 

wo  flats  16  by  30  feet  have  been  rebuilt,  gunwales  raised,  and  new  decks  laid. 

ut  fall  an  ice-house  was  built  of  second-hand  plank  and  timber,  and  140  tons  of 

|mt  up. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Guilds, 

Aeshiant  Engineer. 
»pt.  W.  L.  Marsuall, 

Corpe  of  Engineers.  U,  S,  A. 


report  of  mr.  l.  l.  wheeler,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III.,  June  30,  1889. 

aftain  :  I  have  the  honor  to  submit  the  following  report  of  progress  of  survey  for 
er-way  between  Lake  Michigan  and  Mississippi  River,  required  by  river  and  har- 
act  of  August  11,  1888. 

^tamencing  at  Lake  Michigan,  there  are  two  routes  by  which  a  ship-canal' might 
ih  the  valley  of  the  Desplames  Kiver;  the  one  leaving  the  lake  at  Chicago  and 
ihing  tho  Desplalnes  Kiver  at  Summit ;  the  other  leaving  the  lake  at  South  Chicago 
reaching  the  Desplaines  River  at  Sag  Bridge.  Below  Sag  Brid^^o  but  one  route 
be  followe<l~that  of  the  valleys  of  the  Desplaines  and  Illinois  rivers. 
pen  commencing  the  work  it  was  decided  to  make  a  complete  survey  of  that  por- 
i  of  tho  proposed  routes  lying  between  Lake  Michigan  and  Joliet,aud  to  use  maps 
he  portion  between  Joliet  and  La  Salle,  prepared  under  direction  of  Maj.  W.  U. 
Senyaurd,  Corps  of  Engineers,  U.  S.  Army.,  in  1883,  making  special  surveys  where 
Msary. 

field  party  was  organized  and  took  tho  field  October  1,  and  by  November  30  had 
le  the  necessary  surveys  between  Lake  Michigan  and  Joliet.  The  survey  con- 
id  of  chained  transit  lines,  duplicate  lines  of  levels,  and  stadia  elevations  over  the 
re  width  of  the  valleys  followed.  Tho  party  was  disbanded  November  30,  and 
reduction  and  plotting  of  notes  commenced. 

i  was  found  on  plotting  the  notes  that  sufficient  details  had  not  been  obtained  in 
b  portion  lying  between  Lockport  and  Joliet.  It  was  also  fonnd  that  the  maps  of 
nitics  of  Joliet,  Treat's  Island  and  Marseilles  did  not  give  sufficient  details  to 
3  estimates  on.  A  small  party  was  therefore  organized  and  x>ut  into  the  field 
il  8,  and  on  May  10  completed  tho  desired  surveys. 

etween  Lake  Michigan  and  Lockport  all  possible  routes  are  entirely  in  excavation, 
material  to  be  excavated  varying  from  soft  river  and  lake  deposit  at  the  northern 
of  this  portion  to  limestone  rock  at  tho  southern  end.  It  was  therefore  neces- 
r  to  determine  definitely  tho  character  of  tho  material  to  be  excavated,  in  order 
lake  reliable  estimates  of  the  cost  of  such  excavation.  Bids  were  therefore  solic- 
.  for  putting  down  test  borings  along  the  proposed  routes,  and  a  contract  made 
h  Josiah  Stevens  &  Co.,  of  Elgin,  111.,  for  doing  this  work.  Work  was  commenced 
junction  Little  Calumet  River  and  Stony  Creek  December  19,  and  by  April  5, 
K)ring8  had  been  put  down  bet  ween  that  ])oint  and  Sag  Bridge.  These  borings 
o  about  one-half  mile  apart,  and  were  put  down  18  feet  below  low  water  in  Lake 
higan  plus  an  allowance  of  one-tenth  foot  per  mile  for  slope.  If  rock  was  met  at 
gher  elevation  than  this  the  boring  was  stopped  when  it  was  certain  that  rock  in 
le  had  been  reacheil. 

hese  borings  showed  two  favorable  routes  between  Blue  Island  and  Sag  Bridge, 
following  the  old  Calumet  Feeder  north  of  Lane's  Island,  the  other  passing  south 
lane's  Island  and  joining  the  feeder  route  5  miles  east  of  Sag  Bridge.    They  also 
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■imteoitd  dipwlMTM  ^  <fMm  teab  tmd  baraet,  18i^,  ol  51,  LokU,  ifo.— Cimlinned. 
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III  the  act  of  August  11,  1888,  tbe  rcquiremeuts  of  any  channel  thiit 
ay  be  constructed  via  the  Illinois  Eiver  between  Lake  Michigan  and 
46  Mi^issippi  Eiver  are  stated  to  be — 

nellitiesMlequatc  for  the  passage  of  the  largest  Mississippi  River  steam-boats,  and 
-'naval  vessels  suitable  for  (fefrnse,  in  time  of  war. 

JLb  all  naval  vessels,  as  well  as  steam-boats,  which  at  any  time  will 
atrol  the  Western  rivers,  will  be  built  to  suit  the  conditions  of  naviga- 
ion  as  they  e^ist  in  these  streams,  it  is  unnecessary  to  say  that  the 
— ^me  conditions  govern  both  classes  as  far  as  draught  and  general  di- 
oenBions  are  concerned.  A  channel  which  will  ])as8  the  largest  Missis- 
ippi  River  steam  boat  that  can  reach  the  mouth  of  the  Illinois  durins^ 
ordinary  seasons  of  navigation  will  pass,  in  all  ]>robability,  any  naval 
/easel  that  will  ever  be  found  in  the  vicinity  of  the  Upper  Mississippi 
3iTer. 

Under  these  conditions,  without  any  attempt  at  this  time  to  answer 
"the  above  questions  fully  or  in  detail,  a  few  remarks  are  now  made 
flimply  to  indicate  that  there  may  be  points  in  connection  with  this  sub- 
ject that  are  ])recipitated  by  the  resolutions  of  the  legislature  of  the 
State  of  Illinois  requesting  a  stoppage  of  work  under  the  pi  eject  that 
to  now  nearly  completed,  and  the  adoption  of  another  plan  by  the 
Geiieral  Government,  that  should  be  thoroughly  investigated  by  com- 
petent persons,  acting  under  the  direction  of  Congress,  in  order  that 
the  interests  of  the  United  States  and  the  public  Jn  this  proiK)sed  line 
of  communication  may  be  ])ropei  ly  guarde<l,  and  the  United  States  be 
not  involved  in  expense  or  become  responsible  for  damages  by  llowage 
or  otherwise  beyond  what  the  public  interests  of  navigation  demand 
and  make  necessary-,  except  after  full  understanding  of  the  circum- 
stances and  requirements  of  the  case,  both  local  and  national. 

The  annual  reports  of  the  Chief  of  Engineers,  U.  S.  A.,  and  of  the 
Mimssippi  Kiver  Commission,  as  well  as  the  special  re|>ort8  upon  the 
Illinois  Biver  hitherto  published  by  Congress,  give  full  information  upon 
the  navigation  an<l  requirements  for  navigation  of  the  various  Western 
rivers,  and  especially  of  the  Mississippi  Kiver,  the  most  imi>ortant  of 
all.  These  conditions  and  requirements,  as  they  then  existed,  were 
con«idered  when  the  depth  required  in  the  Illinois  River  was  fixed  at  7 
feet  at  low  water  upon  the  miter-sills  of  locks  and  upon  bars,  and  the 
dimensions  of  the  locks  fixed  at  350  feet  in  length  and  75  feet  in  width 
of  lock-chambers.  The  conditi(ms  which  determined  these  dimensions 
have  not  changed  since  the  present  project  was  ado])ted,  as  may  be  seen 
from  the  following  facts  taken  mainly  fiom  the  oilicial  reports  of  the 
Chief  of  Engineers,  U.  S.  A.,  made  during  the  past  two  ^'ears. 

Under  s()ecific  appropriations  for  river  and  harbor  improvements  the 
United  States  Government  is  now  laboring  to  secure  throughout  various 
divisions  of  the  Mis8issip])i  Kiver  the  following  depths  at  low  water : 

1.  Above  the  mouth  of  the  UlinoU  River. — Six  feet  ultimately.  At 
present  there  does  not  exceed,  at  low  water,  4  feet  at  numerous  points. 
At  other  iK)ints  there  does  not  exceed  3  feet  depth. 

2.  Between  the  mouth  of  the  lUiiwin  and  8t,  Louis.— To  maintain  6  feet 
depth.  Pilots  navigating  the  Mississippi  report  that  the  low* water 
depths  in  188G  and  1887  were  less  than  5  feet  at  several  points. 

3.  From  St  Louis  to  the  mouth  of  the  Ohio  River, — Eight  feet  ultimately. 
At  present  the  low-water  depth  in  the  channel  does  not  exceed  at  some 
points  4}  to  5  feet.  Nearly  $17,000,000  will  be  required  in  all  to  attain 
8  feet  in  depth,  if  the  estimates  prove  correct. 

4.  Btturetn  Cairo  and  the  Head  of  the  Passes, — Ten  feet  ultimately. 
At  present  there  is  less  than  8  feet  depth  at  numerous  points  when,  tbi^ 
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^Willie  necessarily  employing  \ov\is  diul  dams  ihr  navigation  from 
IiOokpoit  to  La  Salle,  this  lUscliarge  will  deprive  an  otherwise  slack- 
WAtcr  system  of  all  tbe  advantages  of  that  system,  while  retaining  its 
obstractive  features,  and  while  increasing  the  cost  of  the  work  will 
eanae  datoage  by  overflow  of  lands  that  the  requirements  of  the  public 
ftar  a  navigable  cbannel  between  Lake  Michigan  and  the  Mississippi 
BIyer  by  no  means  make  necessary,  and  will  result  in  lienefiting  navi- 

^1100  on  tbe  Illinois  River,  if  it  can  be  said  to  benefit  it  at  all,  only 
the  Bubstitution  ui)oii  the  Lower  Illinois,  at  vastly  increased  expense, 
of  7  fleet  open  river  navigation  (with  a  current  opposing  up  stream  navi- 

gltion  for  225  miles)  for  7  feet  slackwater  navigation,  offering  equal 
cilities  for  both  up-stream  and  down-stream  navigation,  with  four 
locks  and  dams  obstructing  navigation  to  the  extent  of  the  time  con- 
anincd  by  lockHges  thereat,  which  latter  system  is  alreaily  nearly  com- 
pleted and  paid  for. 

Tbe  resolution  of  the  Illinois  legislature,  reciting  the  increase  since 
1880  in  the  discharge  of  the  Illinois  and  Micliigan  Canal  into  the  Illinois 
Siver,  and  partly  on  that  account  demanding  stoppage  of  work  on  the 
looka  and  dams  at  La  Gnmge  and  Kampsville  and  the  improvement  of 
thu  Lower  Illinois  River  by  dredging  and  the  adoption  of  another  ])lau 
of  improvement,  is  misleading  as  far  as  it  ciiuses  it  to  be  inferred  that 
tbe  discharge  of  the  Illinois  Kiver  has  been  increased  50  ))er  cent,  since 
18S0,  and  that  it  is  now  sufficient  to  maintain  an  open-river  navigation 
by  dredging  through  bars  in  its  channel  at  reasonable  expense,  or  at 
less  expense  than  the  completion  of  the  locks  and  dams  at  La  Grange 
and  Kami)8ville. 

Tbe  present  discharge  of  the  Illinois  and  Michigan  Canal,  as  meas- 
nrccl  nnder  my  direction,  is  about  700  cubic  feet  per  second ;  a  few 
eabic  feet,  more  or  less.  An  incrense,  as  shown  l)elow,  of  119  cubic  feet 
per  Hecond  since  1880,  if  the  entire  increase  in  the  measured  low-water 
discharge  of  the  Illinois  liiver  may  Ih'  attributed  to  it.  The  discharge 
of  the  Illinois  Hiver  was  measured  2  feet  abo\e  the  extieme  low- water 
tttiige  at  La  Grange,  70  miles  above  i^s  mouth,  in  1887,  and  shows  the 
low-water  <lischarge  to  be  1,085  cubic  feet  per  second.  The  same  stage 
wa8  reached  in  1880  and  1888.  This  discharge  is  insullicient  to  main- 
tain a  channel  of  sutlicient  width  and  depth  in  the  Illinois  liiver  by 
dredging  at  reiisonable  cost,  and  it  shows  decisively  that  the  present 
low- water  discharge  of  the  Illinois  Uiver  does  not  greatly  exceed  the 
low-water  discharge  taken  when  ]>lanning  the  present  system  of  im- 
provement in  1880,  viz,  1,500  cubic  feet  per  second,  the  increase  being 
less  than  8  per  cent,  instead  of  50  ik't  cent.,  as  left  to  be  inferred  by  the 
joint  resolntion  of  the  Illinois  legislature. 

To  secure  a  cbannel  of  vqual  depth  as  that  proposed  by  the  locks  and 
dams  ou  tbe  Illinois  River,  and  of  much  less  width  and  capacity,  even 
if  tbe  discharge  be  sufficient  to  till  and  maintain  the  dredged  cuts 
throngb  bars  without  a  costly  system  of  wing-<lams,  which  is  doubtful, 
would  require  not  less,  and  probably  more,  than  0,000,000  cuhic  yards 
of  dredging,  which  wouhl  employ  the  two  dredges  now  owned  by  the 
United  States  at  least  twenty  years  to  execute. 

To  obtain  tbe  same  resuU  as  will  l>e  attained  by  the  completion  of 
the  locks  and  dams  by  giving  an  increased  discharge  to  the  Illinois 
Biver  by  increasing  the  dimensions  and  slope  of  the  cut  beyond  what 
is  ueoessary  for  navigation  across  the  ('hicago  divide  would  itusrease 
tbe  cost  of  that  cut  beyond  what  is  necc^ssary  for  navigation  at  least 
three  times  tbe  entire  cost  of  the  Lower  Illinois  Kiver  improvement,  to 
which  should  be  added  the  cost  of  those  works,  thus  rendered  uunec- 
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C88ary  afler  they  have  been  nearly  complefed,  and  tbe  increased  eaU 
of  84UVly  condui^tinp:  this  water  down  tbe  8lo|)e  fmni  LockiHfrt  to  Li 
Salle,  and  also  the  cost  of  land  damages  by  resalting  tloixUn*:. 

The  completion  of  the  locks  and  dams  iu  tbe  lIHiioits  Kiver  tlii-rt^ftkre 
oftera  an  eflVctnal,  and  the  most  speedy  and  ecououiical,  solotiou  ut  tbe 
(luestion  of  the  improvement  of  the  low-water  navi^ition  of  tlie  lUiMb 
Itiver.  When  any  better,  or  even  an  equivalent^  system  sball  have  bra 
sul>8titntiHl  without  increased  cost  to  the  United  States  as  an  incidat 
or  result  of  works  designed  for  meeting  purely  local  uece^ities  tor 
drainage  and  sewerage  not  at  all  connected  with  iut'erests  of  uavigatimu 
ii  will  then  be  time  to  remove  these  works  as  no  longer  necessary.  At 
present  no  project  of  this  kind  has  been  definitely  a<lopted,  or  will  prob- 
ably be  executed  within  the  next  ten  years  if  adopted,  tbe  amooot  of 
work  being  so  great;  and  abandonment  of  the  work  on  the  Illinois  River 
now  means  simply  an  indefinite  postponement  of  that  needed  iiiipro\> 
ment^  Its  completion  is  a  matter  of  less  than  20  per  cent,  of  its  total 
e(Kst,  including  the  works  at  Henry  and  Copperas  Creek,  and  can  he  done 
in  one  working  season  if  means  are  made  available.  If  now  absindoDtiL 
HO  |>er  cent,  ot  its  cost  will  be  lost,  without  any  return  whatever  to  tiw 
public  for  its  exi>enditure,  as  far  as  the  two  lower  locks  and  dams  an; 
conCierned. 

The  laws  and  resolutions  passed  by  the  Illinois  legn'slature,  and  sub- 
mitted herewith,  simply  emph^isize  the  importance  of  a  thorough  inves- 
tigation, under  direction  of  Congress,  of  all  the  circumstances  aud  re- 
quirements of  the  navigation  of  the  Illinois  River,  and  of  the  pri'»eut 
stilt  us  and  nHpiirements  of  the  navigation  of  the  western  rivers  cou 
nected  therewith,  in  order  that  the  interests  of  the  (Tnited  States  umv 
be  pn)|)erly  guarded  in  the  adoption  of  any  plan  for  tbe  completiou  or 
extension  of  the  water  way  via  the  Illinois  Eiver  from  the  Mississippi 

River  to  Lake  Michigan. 

•  •  o  •  •  • 

W.  L.  Marsh  ATX, 

Captain  of  Engincen. 


CiiiCAC.o  Drainagr  and  Water-way  Laws. 

[Publinbotl  by  tbe  (Utixeu!^'  AssociaUon  or  ChIca>;o.— From  tbe  Cbioago  L.egaX  News  edition  of  i!j' 

laws  of  1880.] 

7b  create  tanitary  dMnot9  and  to  remove  obilruciioHS  in  the  Deaplaines  and  IUi»oi» 

riverSt  etc, 

8eo.  :  Seo. 

186.  Inoorpi>ratin);  MinitHry  didtrict — question,      199.  AsAossmonts — instanment^ — interest. 

bow  Hubmittrd— coiiuiiisHioncni,  etc  200.  When  aMeasnientii  payable  by  ia»ta1tiueDt»- 

187.  JtiiiiciHl   notice   of  district — organisation —  bonds  may  be  isnued. 

oiiiuity  Judjfo.  201.  Private  property— how  taken  for  improv.- 

188.  Tnititeeii — elctition  and  terms  of.  ment. 

189.  Trustet^   constitute  a   board— duties   and      202.  May  acquire  right  of  way. 

ptiwcrs  of.  '  203.  Sjicrial    assensmenta — damage    to   property 

100.  Onlluaitce   waking   appropriation— pnblica-  and  cost  of  acquiring. 

tion  of.  i  204.  Liability  of  sanitarv  diatrict  for  damages 

101.  OrtUnanccA  and  resolutions— evidence.  i  205.  Capacity  of  channel  or  ontlot. 

102.  Koard  oft  rustcea- powers  of.  i  206.  Sanitary  district — failure   to    c«)nip]j  vit^ 
IIXA.  May  nurcbaiie  and  sell  real  eMtate.  act— remedy— penalty. 

104.  May  t>orrow  money — limitation  '  207.  Act — bow  construed. 

105.  To  provide  for  direct  annual  tax— not  earn-  '.  208.  Channel— how  to  be  constmcted. 

ings.  i  209.  Channel — when  cumpltittMl— control  of. 

190.  Contracta— how  let.  '  210.  May  permit  territories  outside  to  druio,  etc. 

197.  Tru.Htees  mav  levy  and  c  Uect  taxes,  etc  '  211.  When  city  or  village  owns  wati^r- work*,  tfff. 

198.  Expenses   o^  improvement— apecial  assess-      212.  When  channel  constructed— commiitdioDrn 

monts — general  tax.  to  inspect  its  work. 

AN  ACT  to  create  sanitary  distiicts  and  to  remove  obstructions  in  the  Desplainee  and  Illtnoi>  riren. 

approved  May  29,  1889 ;  in  fun^e  July  1.  1889. 

186.  Incorporating  SANITARY  district— qurstion,  how  submitted-  coMMi.<»sio!f- 
BK8.]  $  1.  Be  it  enacted  by  the  people  of  the  State  of  lUinoUf,  represented  im  the  genenl 
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hljf,  That  wbonevoT  any  area  of  contiguous  territory  withiD  the  limits  of  a  single 
^  ty  shall  coiitaiu  two  or  more  iucorporiiled  cities,  towus,  or  villages,  and  shall  be 

sitnated  that  tho  niaiut^nance  of  a  coniiiion  outlet  for  tht)  drainage  thereof  will 
ooodace  to  tho  proaervutiou  of  the  public  health,  the  same  may  be  iucorporated  as  m 
•mftory  district  under  this  act,  in  the  manner  following:  Any  5.000  legal  voters resi- 
d60t  within  the  limits  of  such  proposed  sanitary  district  may  petition  the  county  Jodge 
of  the  county  in  which  they  reside  to  cause  the  question  to  he  submitted  to  the  legal 
▼oters  of  such  proposed  district  whether  t  hoy  will  organize  as  a  sanitary  district  under 
this  act.  Such  petition  shall  Im)  addressed  to  tho  county  J  ud^e,  and  shall  contain  a 
definite  description  of  the  territory  intonde<l  to  be  embraced  in  such  district,  and  the 
name  of  such  proposed  sanitary  district :  Provided,  Aofr«r«r,  that  no  territory  shall  be 
included  in  any  municipal  corporation  formed  hereunder  which  is  not  situated  within 
the  limits  of  a  city,  iucorporated  town,  or  village,  or  within  three  miles  thereof,  and 
no  territory  shall  be  included  within  more  than  one  sanitary  district  under  this  act. 
Upon  the  filing  of  such  petition  in  the  office  of  the  county  clerk  of  the  county  in 
whioh  such  territory  is  situated  it  shall  be  the  duty  of  the  county  judge  to  call  to  his 
aaaiatance  two  judges  of  the  circuit  court,  and  such  judges  shall  constitute  a  board  of 
commissioners,  which  shall  have  power  an<l  authority  to  consider  the  boundaries  of 
Any  snch  proposed  sanitary  district,  whether  the  same  shall  be  described  in  suoh 
petition  or  otherwise.  Notice  shall  be  given  by  snch  connty  judge  of  the  time  and  place 
where  such  commissioners  will  meet,  by  a  publication  inserted  in  one  or  more  dailv 
papers  published  in  such  county,  at  least  twenty  days  prior  to  such  meeting.  At'such 
meeting  the  county  judge  shall  preside,  and  all  persons  in  such  proposed  sanitary 
district  shall  have  au  opportunity  to  bo  hcanl  touching  the  location  and  boundary 
of  snch  proposed  district,  and  make  suggestions  regarding  the  same,  and  such  com- 
mifleioners,  after  hearing  statements,  evidence,  and  suggestions,  shall  fix  and  deter- 
mine the  limits  and  boundaries  of  such  propose<l  district,  and  for  that  purpose  and  to 
that  extent  may  alter  and  amend  such  petition.  After  such  determination  by  said 
commissioners,  or  a  majority  of  them,  the  county  judge  shall  submit  to  the  legal 
voters  of  the  proposed  sanitary  district  the  question  of  the  organization  and  establish- 
ment of  the  proposed  sanitary  district,  an  determined  by  said  commissioners,  at  an 
election  to  be  held  on  the  first  Tuesday  after  the  first  Monday  in  November  thenoe 
next  ensuing.  Notice  whereof  shall  be  given  by  said  commissioners,  at  least  twentr 
days  prior  thereto,  by  publication  in  one  or  more  daily  papers  published  within  snch 
proposed  sanitary  diBtrict,  such  notice  to  specify  briefly  tho  purpose  of  snch  election, 
with  a  description  of  such  proposed  district.  Each  legal  voter  resident  within  such 
proposed  sanitary  district  shall  have  the  right  to  cast  a  ballot  at  such  election,  with 
the  words  thereon,  "For  Sanitary  District,"  or  ^'Against  Sanitary  District."  The 
ballots  so  cast  shall  be  received,  returned,  and  canvassed  in  the  same  manner  and  by 
the  same  officers  as  is  provided  by  law  in  tho  case  of  ballots  cast  for  county  officers. 
The  county  judge  shall  cause  a  statement  of  the  result  of  such  election  to  be  spread 
upon  the  records  of  the  county  court.  If  a  majority  of  the  votes  cast  upon  the  Ques- 
tion of  the  incorporation  of  the  proposed  sanitary  district  shall  be  in  favor  of  the 
proposed  sanitary  district,  snch  proposed  district  shall  thenceforth  be  deemed  an  or- 
ganized sanitary  district  nnder  this  act. 

187.  Judicial  notick  of  district— organization— election — county  judok. 
6  2.  All  courts  in  this  State  shall  take  judicial  notice  of  the  existence  of  all  sani- 
tary districts  organized  under  this  act.  Upon  the  organization  of  any  sanitary  dis- 
trict under  this  act  the  county  jndge  shall  call  an  election  to  elect  officers  and  canse 
notice  thereof  to  be  posted  or  published,  and  perform  all  other  acts  in  reference  to 
BQch  election  in  like  manner  as  nearly  as  may  be,  as  he  is  required  to  perform  in 
reference  to  the  election  of  officers  in  newly  organized  cities  under  the  provisions  of 
au  act  entitled  "Au  act  to  provide  for  the  incorporation  of  cities  and  villages,"  ap- 
proved April  10,  1872. 

Idd.  Trusters— election  and  TERMS  of.  jl  $3.  In  each  sanitary  district  organ- 
ized nnder  this  act,  there  shall  be  elected  nine  trustees  who  shall  hold  their  offices 
lor  five  years,  and  until  their  successors  are  elected  and  qualified,  except  the  term  of 
office  of  the  first  trustees  elected,  shall  be  until  five  years  after  the  first  Monday  in 
December  after  their  election.  Tho  election  of  trustees,  after  the  first,  shall  be  on  the 
Tnesday  next  after  the  first  Monday  in  November  in  every  fifth  year.  In  ^l  elections 
for  trustees  each  qualified  voter  may  vote  for  as  many  candidates  as  there  are  trustees 
to  be  elected,  or  he  may  distribute  his  vote  among  not  less  than  five-ninths  of  the  can- 
didates to  be  elected,  giving  to  each  of  the  candidates  among  whom  he  distribntes 
the  same,  the  same  number  of  vot«s  or  fractional  parts  of  voles.  The  trustees  shall 
choose  one  of  their  number  president,  and  snch  sanitary  district  shall,  from  the  time 
of  the  first  election  held  by  it  nnder  this  act,  be  constrned  in  law  and  eqnity  a  body 

corporate  and  politic,  and  by  the  name  and  style  of  the  sanitary  district  or , 

and  by  such  name  and  style  may  sue  aud  be  sued,  contract  and  be  contracted  with, 
acquire  and  hold  real  estate  and  personal  property  necessary  for  corporate  purposeSi 
and  adopt  a  common  seal  and  alter  the  same  at  pleasure. 
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l"'.*.  Tijr>'ir.Ks  t'oNSTrrnK  a  koaui)-i»utik8  and  p<»wkkh  of.]  ^  4.  Tb*  inrim 
I'K'itcil  ill  piiriHUuiKr  of  tho  f(irr}^>iii>c  pniviHionHot  IIiIh  act  nhall  coiiAtiUiteftkwi 
iif  triiHtiTH  lor  the  cli>trirt  b.v  w  liich  thoynn^  elected,  which  board  of  irufttM^iilHnhf 
deelared  lo  lie  the  <-oii)(irnte'  iiiitboritieH  of  such  sanitary  district^  and  shail  eicicfa 
all  1  he  [loweiM  uimI  iii.'innge  and  eontrol  all  the  afl'aire  and  property  of  web  dMikl. 
Snid  hoard  of  tniHtees  tihtill  tnive  the  right  to  elect  a  cierk,  tr^aMiirrr,  cbi«f  eufnaKft 
nud  iittorney  for  hucIi  nninieipality,  who  Hhall  hold  their  respective  office*  4nii| 
the  ]»l(>nMiiie  of  the  hoanl,  und  who  Ahall  give  snch  l>ond  aa  may  be  reqnimd  brail 
board.  Saul  httard  iiiiiy  iireHr.rilH*  the  dnticfi  und  fix  the  compeniialkiu  of  all  Ihi 
otIiifTN  and  employes  of  said  sanitary'  dintrict:  Froridrtff  hofcrver,  that  tbn  mIv; 
of  (he  president  of  said  hoanl  of  truHteeHHlnill  in  no  caac  exceed  the  Biini  of  foarf  bat- 
sand  dollars  per  annnni ;  and  the  salary  of  the  other  meinbera  cif  naid  hoard  RhillBil 
exeeed  three  tlionsanil  dollars  [ht  annum.  And  provided  ftirlh^r.  That  the  a^loalKl^ 
eeived  hy  any  attorney  shall  not  exeeed  the  sum  of  five  tlionHand  dolUirs  (|ai,OD0)pf 
annum.  *  Said  hoard  of  t  rnstees  shall  have  fall  iiower  to  pass  all  uccessary  MdinaMtit 
rnh'H,  and  rei^ulationsfor  the  ])roi>er  niuna^enient  and  conduct  of  the  bnaiBenofMid 
hoard  of  trustees  and  of  said  corporation,  and  for  carryinf^  into  effect  the  objeeHfH 
wliieh  Mueh  siinitary  <listrict  informed. 

UK).  Okdinancks  making  appropriation— publication  of.]  ^  u.  All  flrii- 
nanres  makiu);  any  appropriations  shall,  within  one  month  after  they  are  pawed,  be 
pnhlished  at  least Onee  in  a  newspaper  published  in  snch  diHtrict,  or  if  noraehnm- 
paper  of  general  eirculation  is  published  tbeit^in,  h^  fiOHtiD^  copied  of  the  nne  ii 
three  public  places  in  the  district ;  and  no  snch  ordinance  Mhall  take  eflect  until  tei 
days  alter  it  is  so  ]>nbli»hed,  and  all  other  onli nances,  orders,  aod  reaolniitint  ihiil 
take  elVeet  from  and  alter  their  passage  unliuis  otherwise  provided  therein. 

I'Jl.  OiiDiNANCKs  and  RKSoLi-TiONS — EViDENCR.]  $  6.  All  ordinanrcs,  wAtfK 
and  resolutions,  and  the  flate  of  publication  thereof,  may  be  proven  by  the  certiicatt 
of  the  clerk,  under  the  seal  of  the  corporation,  and  when  printed  in  book  or  paoiphlet 
form  and  purporting  to  he  pnblishiHl  by  the  board  of  trustees,  and  soch  book  tr 
luiniphli't  shall  be  received  as  evidence  of  the  passage  and  le;;al  publication  of  web 
onlinances,  orders,  and  n*s<dution,  asof  the  dates  mentioned  in  such  book,  or  pamphkC. 
in  all  courts  and  places  without  further  proof. 

llhi.  ])OARi>  OK  TKi'STKES— POWERS  OF.]  $  7.  Tho  lM>ard  of  frnatees  of  any 
sanitary  district  organized  under  this  act  shall  have  power  to  provide  for  the  draia- 
age  of  such  district  hy  laying  out,  establishing,  constructing,  and  maintaioinir  nae 
or  more  main  channels,  drains,  ditches,  and  outlets  for  carrying  off  and  dispnsiog  of 
the  drainage  (including  the  sewage)  of  such  district,  together  with  siicli  adjanctsaad 
additions  thereto  as  may  he  necessary  or  proper  to  cause  such  chauni  Is  or  outlotiito 
accomplish  the  eiul  for  which  they  are  designed  in  a  satisfactory  manner;  also  to 
make  and  c.Mtabli.sli  docks  ^idjacent  to  any  navigable  channel  nia«le  nuder  the  pro* 
visions  hcri'of  for  drainage  ])urposes,  anil  to  lease,  manage,  and  control  snch  dork», 
and  also  t(»  control  and  dispose  of  any  wHter-])ower  which  may  bo  iuciilentally  cieatrd 
in  the  const  ruction  and  use  of  said  channels  or  ontlets,  but  in  do  case  shall  Rakl 
hoanl  havt^  any  power  to  c(Uitrol  water  after  it  passes  beyond  its  channel,  water* 
ways.  rac«s,  or  struct  nrcs  into  a  river,  or  natural  water-way,  or  chaDnel,  or  water- 
])owcr,  or  docks  situated  on  such  river  or  natural  water-way  or  channel :  iVanrfid, 
hoirvrn',  nothing  in  this  act  shall  l>e  construed  to  abridge  or  prevent  tho  State  from 
hereafter  requiring  a  ])orti(m  of  the  funds  d«^rived  from  such  water-i>nwer,  docka{S«. 
or  wharlage  to  he  paid  into  the  State  Treasury  to  1ms  nsed  for  State  pnr|H>ses.  Such 
channels  or  outlets  may  extend  outsidt;  of  the  territory  included  within  snch  sanitary 
district,  and  the  ri;;htN  and  imwers  of  said  board  of  trustft'iH  fiver  the  )iorf  ion  of  Mich 
channel  or  out  jrt  lying  outside  of  such  district  shall  bo  the  same  as  thoso  vested  in 
said  hoard  over  that  piu'tion  of  such  channels  or  outlets  within  the  said  district. 

VJ.\.  May  itkciiask  am>  skll  ukal  estate,  etc.]  ^  8.  Such  saniuiri' district 
may  ac(|iiirc  hy  |iirch:ise,  (-(Uidemnation,  or  otherwise  any  and  all  real  and  personal 
l»rnprrly.  rii^lit  of  way  and  privilege,  either  within  or  without  its  corjMirate  limits, 
tliar  ni:iy  Im^  rcunirctl  for  its  corporate  purposes:  /'ropirffrf,  all  moneys  for  the  pnr- 
chasc  .111(1  condcmnatitui  of  any  pro]>erty  shall  1>e  paid  befort*  iMMwession  is  taken, 
or  any  work  done  on  the  premises  damaged  hy  the  construction  of  such  channel  or 
outlet,  an<l  in  case  <if  an  ap]N'al  from  the  county  court  taken  by  either  party  whenibr 
th(>.  arnonnt  of  damage^  is  not  fiually  determined,  the  amoinit  of  judgment  i  i  sncU 
court  shall  he  deposittMl  at  some  bank,  to  he  designated  by  the  judge  theretif,  subject 
to  the  jhiyment  of  such  damages  on  orders  signed  by  such  county  judge,  whenever 
the  anioiint  of  damages  is  finally  determined;  and  when  not  longer  required  for  such 
purposes  tn  s(?ll,  <rouvey,  vacate,  and  release  the  same,  subject  to  the  reservation  cou* 
tained  in  section  7,  relating  ti>  water-]»owers  and  docks. 

11)4.  May  iioititow  money — limitation.]  $  U.  The  corporation  may  liom»w 
mr)iiey  for  corjiorate  ]>nr]>oses  and  may  issue  bonds  therefor,  but  shall  not  become  iu- 
dehted,  in  any  manner  f»r  for  any  puriM>s«\  f^)  an  amount  in  the  aggregate  to  esoM 
fiv«<  per  centum  ou  the  valuation  of  taxable  property  therein,  to  be  ascertained  by 
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Om  last  aMesument  for  Sfat4)  nud  county  tiixen  previotiH  to  the  iunirrinj^  r.f  kiioIi  iii- 
ikbtodneM:  Proritfedf  howtver,  Thnt  said  iivt>  ptTceutiini  Hliall  not  excei'tl'tlm  hiiui  of 
ftflcen  million  dollam  (#15,0(K),000). 

196.      To  PKOVIDK  FUR  DIRRCT  ANNUAL  TAX— NKTEAKNIN08.]     $    10.    At  the  time  OF 

beftyre  iDcorriiig  any  indebte^lnera,  the  board  of  triiRtee8  Rhall  provide  for  the  collec- 
tion of  a  direct  annual  tax  snfliciont  to  pay  tho  iiitenHt  on  Hueli  debt  as  it  fallM  dne, 
And  also  to  pay  and  diHchar^^e  the  principal  theieof  ntt  the  huuio  Hhall  fall  dne,  and  at 
lOMit  within  twenty  yeant  from  the  time  of  contracting  the  Hanie:  Provided^  that  the 
net  eaniiDgt  from  water-power  and  docks  may  be  appro))riated  and  n)>plied  to  the 
ptiTpoae  of  paying  the  interest  or  principal  of  Hncb  indobtednesH,  or  *x)th,  and  to  tho 
ezteot  that  they  wlllsntlice,  the  direct  tax  may  be  remitted. 

196.  Contracts — now  let.]  $  11.  All  contracts  for  work  to  bo  done  by  such 
QmnicifMility  the  expense  of  which  will  exceed  five  hundred  dollars  shall  be  let  to 
the  low«it  responsible  bidder  therefor  upon  not  less  than  sixty  days'  public  notice  of 
the  terms  and  conditions  u|>on  which  the  contract  is  to  be  let  h:iviu)r  been  given  by 
poblication  in  a  newspaper  of  general  circulation  pnbiiHhed  in  saifl  district,  and  the 
said  board  shall  have  the  power  and  authority  to  reject  any  and  all  bids  and  readver- 
tiae:  Provided,  No  person  shall  be  employed  on  said  work  unlesd  he  is  a  citizen  of  the 
United  States  or  has  in  good  faith  declared  his  intentions  to  liecome  such  citizen.  In 
mil  cases  where  an  alien,  after  filing  his  declaration  of  intention  to  become  a  citizen 
of  ibe  United  States,  shall  for  the  space  of  thrive  months  after  ho  con  Id  lawfjilly  do 
no  fail  to  take  out  his  final  pa[>ers  and  coni]>l'  te  his  citi/cnHhip,  hik'Ij  failure  shall  l>e 
jMiima  facie  evidence  that  hiM  declaration  of  intentions  was  not  made  in  j;ood  faith. 
And  that  eight  hours  shall  constitute  a  day's  work. 

197.  Trustees  may  levy  and  collect  taxes,  etc.]  ^  V2.  The  board  of  trns- 
teee  may  levy  and  collect  taxes  for  corporate  fuirposes  upon  property  within  the  terri- 
torial limits  of  SQch  sanitary  district,  the  aggregate  amount  of  which  in  any  one  year 
■ball  not  exceed  ooe-half  of  one  ]>or  centum  of  the  value  of  the  taxable  property 
witbin  the  corporate  limits  as  the  same  shall  be  aMscssed  and  ctiualizrd  for  Ktate  and 
ocnnty  taxes  of  the  year  in  which  the  levy  is  made.  Sai<l  board  shall  cause  the 
amount  required  to  be  raised  by  taxation  in  each  year,  to  be  certitied  by  the  couuty 
clerk,  on  or  before  the  second  Tuesday  in  August,  as  provided  in  section  one  hundred 
and  twenty-two  of  the  general  revenue  law.  All  taxes  so  levied  and  certified  shall 
be  collected  and  enforced  in  the  same  manner  and  by  the  same  otliccrs  as  State  and 
coonty  taxes,  and  shall  be  paid  over  by  the  oflicer  collecting  the  same  to  the  treasurer 
of  tbe  sanitary  district  iu  the  manner  and  at  the  time  provided  by  the  general  revenue 
law. 

198.  Expenses  of  impkovkmrnt— special  assessments— general  tax.]  ^  i:^ 
Tbe  board  of  trustees  shall  have  power  to  defray  the  expenses  of  any  improvement 
naade  by  it  in  the  execution  of  the  powers  hereby  granted  to  Nuch  incorporation,  by 
special  assessment  or  by  general  taxation,  or  partly  by  s]>ecial  asttessment  and  partly 
by  general  taxation,  as  they  shall  by  ordinance  prescribe.  It  nhall  constitnte  no 
objection  to  any  special  assessment  that  the  improvement  for  which  the  same  is  levied 
is  partly  outside  the  limits  of  such  incorjioration,  but  no  special  assessment  shall  be 
made  upon  property  situated  outside  of  sncli  Hanitary  district,  and  in  no  case  shall 
any  property  be  assessed  more  than  it  will  be  benetited  by  the  improvement  for  which 
tbe  assessment  is  levie<l.  The  proceedings  for  making,  levying,  collecting,  and  eu- 
forcing  of  any  special  assessment  levied  hereunder  shall  be  the  same  as  nearly  as  may 
be  as  is  prescribed  by  article  nine  of  an  act  entitled  **An  act  to  provide  for  the  incor- 
poration of  cities  and  villages,"  approved  April  10,  1872.  Whenever  in  said  act  the 
wonis  '*city  conncil ''  are  used  the  same  shall  apply  to  the  board  of  trustees  consti- 
tuted by  this  act,  and  the  words  applying  to  the  city  or  its  othcers  in  that  article  shall 
be  held  to  apply  to  the  corporation  hereby  created  and  to  its  oflbcers. 

199.  Assessment— installments — interest.]  $  14.  When  any  assessment  is 
made  under  this  act  the  ordinance  authorizing  such  assessment  may  provide  that  it 
be  divided  into  equal  annual  installments,  not  more  than  twenty  in  number,  and  fix 
the  amount  and  time  of  payment  of  each  installment,  and  that  the  institllment  shall 
bear  interest  at  a  rate  not  exceeding  six  per  cent.  ))er  annum,  payable  annually,  from 
tbe  date  fixed  in  said  ordinance,  and  tho  several  installments  and  interests  thereon 
may  be  collected  and  enforced  as  they  shall  become  due  in  the  manner  provided  for 
tbe  enforcement  of  assessments  under  said  article  9.  No  more  of  any  assessment  need 
be  returned  or  certified  to  the  county  collector  than  will  show  the  amount  <lue  and  un- 
paid at  the  time  of  snch  return,  and  no  sale  of  any  parcel  of  land  for  any  installment 
of  an  assessment  shall  discharge  the  premises  from  any  subsequent  installment  of  the 
same  or  any  other  assessment.  Any  one  or  all  of  tho  installments  nuiy  be  paid  any 
time  after  the  assessment  is  confirmed,  with  accrued  interest,  if  any,  to  the  date  of 
payment. 

)iO0,  When  assessments  payable  by  installments— bonds  may  be  issctkd.] 
$  15.  Where  any  assessment  is  made  payable  in  iustallmenlH  the  l>oar<l  of  trustees 
may  isBoe  bonds  or  oertificates  not  exceeding  in  amonui  eighty  per  centum  of  the 
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iiuimid  portion  of  rucIi  nHRCKHiiiont  nt  the  date  of  tho  iHsnc  tlioreof.  payable  nnh- ait 
of  Hiich  aMm^88Ui(iiit,  uii<l  bvariug  iutfrent  at  a  rite  uut  exceediug  ih«  rateol  ioUtnA 
npoii  tho  installnieutH  of  hiicIi  asHeHsmontB.  Tbo  board  of  trustees  sfaftll  htfetk 
right  tocull  iu  nii<l  payoff  8ai(l  bonds  or  certificates  as  fast  as  tbere  18  mooey  leeeiTrf 
into  tho  trt\iHiiry  from  tlie  assessment  against  wbieb  the  sauie  are  is«ned,  aod  i3 
moneys  rcc»ivt'd  npon  such  atisessment  Nhall  be  applied  to  the  payment  of  nidcH' 
titicates  or  bondn  until  tliey  are  fully  satisfied. 

201.    PltlVATK   rKoPKRTY— now  TAKKX  FOR  IMPROVEMBNT.]     %    16.  WlwiieTCrtti 

board  of  trustcos  of  any  sanitary  district  shall  pass  an  ordinance  for  the  nskibiif 
anv  ini])roveni<'iit  which  such  district  is  authorize<i  to  uiake,  the  making  of  whck 
will  r('<i 111 n*  that  private  property  should  be  taken  or  daniafccHl,  snch  drstrietiMff 
cause  conipLiiiMUtion  therefor  to  be  ascertJiinedi  and  condemn  aud  acqnira  poMOttm 
thereof  iu  the  same  manner  as  nearly  as  may  be  as  is  provided  in  an  act  entitled, 


county  where  the  property  sought  to  be  takeii  or  damaged  is  sitaated:  ^ad^roriML 
That  all  tlamages  to  property,  whether  determined  by  agreement  or  by  final  jndf- 
meut  of  court,  shall  be  paid  out  of  the  auuual  district  tax  prior  to  the  payment  of 
any  other  ddbt  or  obligation. 

202..  May  ACQriRK  right  of  way.]  (  17.  When  it  shall  be  necessary  inmakiig 
any  imiirovcmcnts  which  any  district  is  authorized  by  this  act  to  make,  to  enter  apes 
any  public  i>roi)erty  or  property  held  for  public  use,  such  district  anall  have  the 
power  so  to  do  uud  may  acquire  the  necessary  right  of  way  over  anch  property  held 
for  public  use  iu  the  same  manner  as  is  above  provided  for  acquiring  private  prop- 
erty, aiul  may  enter  upon,  use,  widen,  deepen,  and  improve  any  navigable  or  other 
waters,  waterways,  canal,  or  lake:  Provided,  The  public  use  thereof  shall  notbeoB* 
necessarily  interrupted  or  interfered  with,  and  that  the  same  shall  be  restored  to  its 
former  UHt^fulucss  as  soon  as  practicable:  Providtd,  Jtotctrer,  That  no  such  district 
shall  occum'  any  portion  of  the  Illinois  aud  Michijcan  Canal  outside  of  thelimitiof 
tho  connty^in  which  such  district  is  situated  for  the  site  of  any  snch  improvenMni^ 
except  to  cross  the  same,  nnd  then  only  in  such  away  as  not  to  impair  the  nsedilnea 
of  sai<l  canal,  or  to  the  injury  of  the  right  of  the  State  therein,  and  0UI3-  nnderibc 
direction  au<l  Hupcrvision  of  the  canal  com uiissi oners:  And xtrovided  further,  Tbatw 
district  bhull  be  required  to  make  any  compuusation  for  the  use  of  so  much  of  slid 
canal  as  lit^s  within  the  limits  of  the  county  iu  which  said  district  is  situated  except 
for  transportation  ])ur])0Kes. 

203.    SrBCIAl,  ASSICSSMKNT— DAMACiK  TO  PROPKRTY,  AND  COST  OP  ACQiriRIXG.]  (  14 

In  making  any  si>ecial  assessment  for  any  improvement  which  reqiiiix'H  the  takingot 
damaging  of  property,  tho  cost  of  acquiring  the  right  to  damage  or  take  such  prop- 
erty may  1)0  estimated  and  included  in  thr^  assessment  as  a  part  of  the  cost  of  makiog 
such  improvement. 

204.  LiAHiLiTY  of  SANITARY  DISTRICT  FOR  DAMAGES.]  $  19.  Every  san  it  ST}' dis- 
trict shall  be  liable  for  all  damages  to  real  estate  within  or  without  such  dittrict 
which  shall  be  ovcrllowed  or  otherwise  damaged  by  reason  of  tho  construction,  n* 
largemcnt,  or  use  of  any  channel,  ditch,  drain,  outlet,  or  other  improvement  nndtf 
the  proviMions  of  this  act;  and  actions  to  recover  such  d.iuka^es  maybe  brongfatin 
the  county  where  snch  real  estate  is  situate,  or  in  the  county  where  such  sanitary  dii- 
trict  is  located,  at  the  option  of  the  party  claiming  to  bo  injured.  And  in  case  judg- 
ment is  rendered  against  such  district  for  damage  the  plaintitf  shall  also  recover  bu 
reasonable  attorney's  ices,  to  bo  taxed  as  costs  of  suit:  Provided,  kotrerer^  It  shall 
appear  on  tiie  trial  that  the  plaintiff  notlHed  the  trustees  of  such  district,  in  writiug, 
at  least  (50  days  before  suit  was  commenced  by  leaving  a  copy  of  such  notice  wiib 
some  one  of  the  trustees  of  Huch  district  slating  that  he  claims  dania*<;e8  totheamonnt 

of dollars,  by  reason  of  (here  innerl  the  cause  of  damage)  and  intends  to  sue  for 

the  same:  And  provided  further^  That  the  amount  recovered  shall  be  larger  than 
the  amount  oilered  by  said  trustees  (if  anything)  as  a  compromise  for  damages  sot- 
tain  cd. 

205.  Capacity  ofchannkl  or  outlet.]  ^  20.  Any  channel  or  outlet  constrncted 
under  the  provisions  of  this  act  which  shall  cause  the  discharge  of  sewage  intoor 
through  any  river  or  stream  of  water  beyond  or  without  the  limits  of  the  district 
constructing  the  nanie,  shall  be  of  sntlicient  size  nnd  capacity  to  produce  a  contin-  | 
nous  iiow  of  water  of  at  leaNt  two  hundred  cubic  feet  i>er  minute  for  each  one  thoa*  f 
sand  of  tiu>  population  of  the  district  drained  thereby,  and  the  same  shall  lie  kept  , 
and  maintained  of  such  size  and  in  such  condition  that  the  water  thereof  shsil  be  | 
neither  olVenbive  or  injurious  to  the  health  of  any  of  the  people  of  this  Slate,  awl 
before  any  sewage  shall  be  diMcharged  into  such  channel  or  outlet  all  garbage,  uodJ 
animals,  and  parts  thereof  and  other  solids  shall  be  taken  therefrom. 

20(i.  Sanitary  district— kailurk  to  comply  with  act — rkmedy — pkxaijy.J 
$  21.  In  case  any  sanitary  district  iu  this  State  formed  under  the  provisiuns  of  (Iu* 
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iet  AM  introdace  sewage  into  aiiy  rivor  or  streaiu  of  water^  or  natural  or  ariiticial 
imter-coarse,  beyond  or  without  the  liniitH  of  Htich  district,  without  conforming  to  the 

Emslons  of  this  act,  or  having  introduced  »nch  sewage  into  such  water-course,  shall 
1  to  comply  with  any  of  the  provisiouR  of  thiR  net,  nn  notion  to  enforce  compliance 
thiUl  be  brought  by  tlie  Rttorney-^*euf  ml  of  this  State  in  the  courtH  of  any  county 
wherein  sncb  water-coarse  is  sitnate,  or  he  may  authorize  the  State  attorney  of  any 
■nch  county  to  commence  and  prosecute  such  action  in  any  such  county  :  Provided, 
That  nothing  in  this  section  contained  shall  be  construed  to  prevent  the  prosecution 
of  »ny  action  or  proceeding  by  individuals  or  bodies  corporate  or  i>olitic  against  snch 
distrust. 

207.  Act— HOW  cokstkukd.]  (  22.'  Nothing  in  this  act  contained  shall  be  so  con- 
■troed  aa  to  oonatitnte  a  contract  or  grant  between  the  State  of  Illinois  and  any  san- 
itary district  formed  nnder  its  provisions,  or  to  prevent,  debar,  or  deprive  the  State 
of  Illinois  from,  at  any  time  in  the  future,  altering,  amending,  or  repealing  rhis  act, 
or  impoeing  any  conditions,  restrictions,  or  requirements  other,  dillerent>or  additional 
to  any  herein  contained  npon  any  sanitary  district  which  may  be  formed  hereunder. 

208.  Channel-  how  to  br  constkucted.]  $  23.  If  any  channel  is  constructed 
nnder  the  proTisions  hereof,  by  means  of  which  any  of  the  waters  of  Lake  Michigan 
shall  be  cansed  to  pass  into  the  Desplainesor  Illinois  River,  such  channel  shall  becon- 
stmcted  of  sufiQcient  size  and  capacity  to  produce  and  maintain  at  all  times  a  continn- 
ons  flow  of  not  less  than  300,000  cubic  feet  of  water  per  minute,  and  to  be  of  a  depth 
of  not  leas  than  fourteen  feet,  and  a  current  not  exceeding  three  nnles  per  hour,  and 
If  any  portion  of  any  snch  channel  shall  be  cut  through  a  territory  with  a  rocky  stratum 
where  such  rocky  stratum  is  above  a  grade  sufficient  to  produce  a  depth  of  water 
from  Lake  Michigan  of  not  less  than  eighteen  feet,  such  portion  of  said  channel  shall 
have  dooble  the  flowing  capacity  above  provided  for,  and  a  width  of  not  less  than 
one  hundred  and  sixty  fret  at  the  bottom  capable  of  producing  a  depth  of  not  less  than 
eighteen  feet  of  water.  If  the  population  of  the  district  draining  into  such  channel 
shall  at  any  time  exceed  1,500,000,  snch  channel  shall  be  made  and  kept  of  such  size 
and  in  snch  condition  that  it  will  produce  and  maintain  at  all  times  a  continuous 
flow  of  not  less  than  20,000  cubic  feet  of  water  per  minute  for  each  100,000  of  the 
popnlatiou  of  snch  district,  at  a  current  of  not  more  than  three  miles  per  hour,^and 
if  at  any  time  the  General  Government  shall  improve  the  Desplaiues  or  Illinois 
rivers,  so  that  the  same  shall  be  capable  of  receiving  a  flow  of  ()(>0,0(K)  cubic  feet  of 
water  per  minnte,  or  more,  from  said  channel,  and  shall  provide  for  the  payment  of 
all  damages  which  any  extra  flow  above  300,000  cubic  feet  of  water  per  minute  from 
snch  channel  may  cause  to  private  property,  so  as  to  save  harmless  the  said  district 
from  all  liability  therefrom,  then  such  sanitary  district  shall,  within  one  year  there- 
after, enlarge  the  entire  channel  leading  into  said  Desplaines  or  Illinois  rivers,  from 
said  district,  to  a  sufficient  size  and  capacity  to  produce  aud  maintain  a  continuous 
flow  tbronghont  the  same  of  not  less  than  000,000  cubic  feet  of  water  per  minute, 
with  a  cnrrent  of  not  more  than  three  miles  per  hour,  and  such  channel  snail  be  con- 
stmeted  m>on  such  grade  as  to  be  capable  of  producing  a  de])th  of  water  not  less  than 
eighteen  feet  thronghont  said  channel,  and  shall  have  a  width  of  not  less  than/>ne 
hundred  and  sixty  ieet  at  the  bottom.  In  case  a  channel  is  constructed  in  the  Des- 
plaines  River,  as  contemplated  in  this  section,  it  shall  be  carried  down  the  slope  be- 
tween Lockport  and  Joliet  to  the  pool  commonly  known  as  the  upper  basin,  of  snffi- 
cient  width  and  depth  to  carry  off  the  water  the  channel  shall  bring  down  from  above. 
The  district  constructing  a  channel  to  carry  water  from  Lake  Michigan  of  any  amonnt 
anthoriced  by  this  act,  may  correct,  modify,  and  remove  obstructions  in  the  Dea- 
plaines  and  Illinois  rivers  wherever  it  shall  be  necessary  so  to  do  to  prevent  overflow 
or  damage  &long  said  river,  aud  shall  remove  the  dams  at  Henry  and  Copperas  Creek, 
In  the  IlTinoia  River,  before  any  water  shall  be  turned  into  the  said  channel.  And 
the  canal  commissioners,  if  they  shall  find  at  any  time  that  an  additional  supply  of 
water  has  been  added  to  either  of  said  rivers,  by  any  drainage  district  or  districts, 
to  maintain  a  depth  of  not  less  than  six  feet  from  any  dam  owned  by  the  State,  to 
and  into  the  first  lock  of  the  Illinois  and  Michigan  Canal  at  La  Salle,  without  the 
aid  of  any  such  dam,  at  low  water,  then  it  shall  be  the  duty  of  said  canal  commis- 
sionen  to  canse  sncb  dam  or  dams  to  be  removed.  This  act  shall  not  be  construed 
to  authorize  the  injnry  or  destruction  of  existing  water-power  rights. 

1209.  Channel,  when  completkd— control  of.]  $  24.  When  such  channel 
shall  be  completed,  and  the  water  turned  therein,  to  the  amount  of  three  hundred 
thonsand  cnbio  feet  of  water  per  minute,  the  same  is  hereby  declared  a  navigable 
stream,  and  whenever  the  General  Government  shall  improve  the  Desplaines  and  Illi- 
nois river  for  navigation,  to  connect  with  this  channel,  said  General  Government 
shall  have  fnll  control  over  the  same  for  navigation  purpones,  but  not  to  interfere 
with  its  control  for  sanitary  or  drainage  purposes. 

210.  May  pebhit  territories  outside  to  drain,  etc.]  $25.  Anv  district 
formed  berennder  shall  have  the  right  to  permit  territory-  lying  outside  its  limits  and 
within  the  same  county  to  drain  into  and  use  any  channel  or  drain  ma<le  by  it,  ui»ou 
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HUi  li  fiayiiitMittf.  teriim.  nnd  coiHlitiunH  as  may  hv.  unit  (iall,v  a^^ifod  ii|Min,  aud  iii5«» 
trirt  formed  iitTiMinflrr  iH  IkmvIiv  ^tvrn  full  i>ower  and  nrithnrity  to  contract  fuiut 
rij^lit  to  \\«e  uny  drain  or  tdianut^t  which  may  Ims  rnude  by  any  other  fianitiin-ilistni 
upon  snrh  terms  aa  may  hv  inntnully  agreett  n]>on,  and  t<>  rai^e  the  moucy  catlftHr 
by  any  siicli  contract  in  the  name  way  and  to  the  iiaiiio  <^xtent  a^  such  district  iiu* 
thori/'cd  to  raise  money  for  any  other' cor|>orate  purposes:  t*roritled.  That  wbrKtk 
united  flow  of  any  Aaiiitary  districts  thus  co-operatinjif  shaH  pass  into  any  chintz 
conHirnctcd  within  tlielimitHof  the  county  wherein  8ach  districts  are  located,  ui 
which  pasMe8  into  the  the  DcHplaincs  or  Hlinois  rivers,  such  utiit4Nl  HuwithallinH 
cas<>  and  at  no  time  bo  less  than  20yiH)()  cubic  feet  of  water  pernilDUte  foreorho^i* 
hundred  thonsiind  of  the  acj^gre^ate  of  the  popalation  of  the  districts  C(»-operitinr 
l*rorUied,  Nntliin>;  in  this  act  Hhall  in  any  wise  l>e  so  const  riie«l  as  to  diminish,  iiupair, 
or  HMnove  any  ri*;ht  or  riji^hta  of  any  city,  village,  township,  or  corporation,  Iwtiv- 
politic  or  indi\  idiial  situated  ou  the  De-plaiues  or  Illinois  rivers  or  their  tribntaria 
and  within  the  v;)lli*yM  of  the  same  to  use  the  channel  for  draiuage  or  otherwiM  bi4 
inconsistent  with  the  rights  of  the  district  oonstmcting  the  same  as  expresseil  id  tLi« 
act. 

*21l.  Whkx  city  ok  villagr  owns  WATKR-WOKK8,  KTC.J  ^  36.  Whenever  it 
any  4nch  sanitary  district  there  shall  be  a  city,  incorporated  town  or  village,  whick 
owns  a  system  of  water-works  and  supplies  water  from  a  lake  or  other  sun rci*  vbich 
will  be  s:ive<l  au'l  preruTved  fmm  sewage  pollution,  by  the  constrnrtion  of  the  naiu 
channel,  drain,  ditch,  or  outlet  herein  provided  for,  and  the  turnin;;  of  the  Mwaj!^ of 
such  cit\  and  district  therein,  and  there  shall  be  in  such  sanitary  district  anyti*rr:- 
tory  bordering  ow  any  such  city,  incorporatetl  town  or  villaj^e  within  the  limits  of  an- 
other city.  inr<ir]ioiated  town  or  villay^e,  which  does  not  own  any  system  of  wit«r* 
works,  at  the  time  of  the  creation  of  snch  sanitary  district,  thennpon  application  br 
the  coiporate  authorities  of  such  latter-named  city,  incorporated  town  or  village,  the 
corporate  anthi^rities  of  snch  city,  incor|N>rated  town  or  villaj^e  havin>i^  snchsvjitfm 
of  \>at(*r-works  shall  furnish  wat4>r  at  the  boundary  line  hot  ween  snch  ninniciftalitiei 
by  means  of  its  water-works  to  the  corporate  authorities  askiu/B^  for  the  same  in^iich 
quantities  as  may  be  leiiuiretl  to  supply  consumers  within  said  territory,  at  nof^at^ 
price  <ir  charge  than  it  charj^es  and  collects  of  consumers  within  its  limits  for  wattf 
furnished  through  meters  in  like  large  quantities. 

*il2.      WhKN   CIIANXKL    COSSTUt'CTKD— OOMMIS9IONER8    TO    BK   APPOIKTRP  TO  I5» 

RPKCT  ITS  woitK.]  ^  '27.  If  any  channel  shall  lie  constrncted  under  the  proviHiuu 
of  s4'etion  'S.\  of  this  act.  it  shall  lie  the  duty  of  the  trustees  of  snch  district,  whfn 
sneli  channel  shall  be  completed,  and  bo'ore  any  water  or  sewa|^  shall  be  admitted 
theiein,  to  duly  mitify,  in  writing,  the  governor  of  this  State  of  such  fact ;  and  the 
g<»vernor  shall  theren])Ou  appoint  throe  discn^et  persons  as  coniuiissiouers,  uue  i>f 
whom  shall  be  a  residiiit  of  the  city  of  Joliet.  or  l>etween  said  city  and  the  city  of  La 
Salle,  and  one  a  n'sident  of  the  city  of  I^a  Salle,  or  between  said  said  city  and  (be 
city  of  IVoria.  an«l  one  a  resident  of  the  city  of  Peoria,  or  between  said  city  and  \)v: 
month  of  the  Illinois  Kiver,  to  inspect  said  work.  The  said  commissiofiers Miali, 
within  ten  days  after  such  appointment,  meet  at  the  city  of  Chicago,  and  shall  ap- 
point a  competent  ci\il  en«;iMeer, and  they  m, ay  employ  such  other  assistance  astheT 
may  require  to  expeditiously  ])erforin  their  duties.  The  said  coniniissiou  shall  tnkf 
as  their  datum  line  for  the  survey  the  datum  established  by  the  Hlinois  and  Michi- 
gan Canal  Trustees  in  lsi7.  and  shall  make  such  examination  and  surveys  of  ChioAv'o 
Kiver  and  of  the  channel  or  chann<*ls  authorized  by  this  act  as  shall  enable  tbetu  to 
ascertain  whether  said  channel  is  of  the  character  and  cap:u;ity  requiixxl  by  this  tuicX. 
And  in  <'a.<se  they  shall  liiid  the  work  in  all  resj>ects  in  accordance  with  Mio  provision.'' 
of  section  %\  of  this  act,  they  shall  so  certify  to  the  governor,  who  shall  theivupon 
authorize  the  water  and  sewage  to  be  let  int-o  said  channel.  But  in  ease  said  com- 
inission(*rs  shall  find  said  channel  is  not  constructed  in  acconlance  with  the  prrtvia- 
ions  of  this  act,  it  shall  he  their  duty  to  tile  in  any  courtof  competent  jurisdiction.  «>n 
the  chancery  sidt>  thereof,  in  their  name  as  such  commissioners,  a  bill  against  said 
corporation,  which  bill  shall  shall  set  forth  wherein  said  work  is  deficient  and  faili 
to  comply  with  the  provisions  of  this  act :  and  said  court  shall  thereupon  issue  an  ia- 
jnnction.  without  bond,  at^ainst  said  defendant,  enjoining  and  restraininn^  it  from  a'l* 
mi  t  ting  water  or  sewage  into  said  channel  until  the  final  onler  of  the  court.  And  in 
case  said  court,  upon  hearing,  shall  determine  that  said  channel  is  not  construoltMl 
in  accordance  with  the  provisions  <»f  this  act,  Miid  injunction  shall  bo  continued  an- 
til  the  ]irovisions  of  this  net  shall  have  been  fully  complied  with. 

Such  commissiiuiers  and  engineer  shall  receive  for  their  services  ten  dollars  |>erdAj 
each,  and  their  reasonable  expenses  and  outlays  for  the  time  by  them  necessarily  em- 
ployed in  the  discharge  of  their  duties,  which  shall  be  paid  to  them  from  the  State 
treasury ;  and  the  said  sanitary  district  shall  re-imbnrse  the  State  for  all expensi*8  and 
disbursements  on  acc'ount  of  said  commission. 

If  any  channel  is  constructed  under  the  provisions  of  this  act  which  shall  discharge 
the  sewage  of  a  population  of  more  than  300,000  into  or  through  any  river  beyond  ur 
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iriUioat  the  limits  of  the  district  coDstracting  it,  tbo  same  shall  be  coDstructed  Id  ao- 
Mffduice  with  the  provisioos  of  section  23  of  this  act,  and  if  any  such  channel  receives 
tm  sopply  of  water  from  any  river  or  channel  connecting  with  Lake  Michigan  it  shall 
ao  ooDstraed  as  receiving  itssnpply  of  water  from  Lake  Michigan. 


UNITED  STATES. 

Improvement  of  the  lUinoie  and  Desplaines  rivers. 


18.  Repeal. 

19.  Works  ceded  to  the  Uoitcd  States  on  cod- 

ditiun. 


Sec. 

20.  ConditioDs — removal  of  dam. 

21.  Basis  of  act  of  eeesion. 


AK  ACT  in  reference  to  the  improvement  of  the  Illinois  and  Desplaiucs  rivers,  and  to  repeal  an  act 
eatiUed  "An  act  to  cede  certain  lucks  and  dams  in  the  Illinois  Kiver  to  the  United  States,'*  approved 
81,  1887,  in  force  May  31,  1887.    Appioved  Jane  4,  1880.     In  force  July  1,  1889. 


18.  Repeal.]  ^  1.  Be  it  enacted  by  the  people  of  the  State  of  Illinois,  represented  in  the 

fmeral  assembly.  That  an  act  entitled  *'An  act  to  cede  certain  locks  and  dams  in  the 
llinois  river  to  the  United  States/'  approved  May  iU,  1887;  in  force  May  31,  1877,  and 
ceding  the  State  works  at  Henry  una  Copperas  Creek,  and  the  poolH  created  by  said 
"works,  to  the  General  Ooyernment  npon  certain  conditions  as  to  the  opening  of  a 
irater-way  of  a  depth  of  seven  feet  from  the  Mississippi  River  to  Lake  Michigan,  npon 
plans  to  be  determined  by  the  United  States  engineers,  is  hereby  repealed. 

19.  Works  crdbd  to  thk  united  states  on  condition.]  $2.  That  the  State 
"works  at  Henry  and  Copperas  Creek,  and  the  river  now  rilackwatored  by  said  works, 
are  hereby  ce<led  to  the  United  States,  on  condition  that  the  dams  shall  be  removed 
nrhenever  the  depth  now  available  for  navigation  can  be  secured  and  maintained  by 
channel  improvement  without  the  aid  of  said  dams :  Provided,  That  said  depth  shall 
T>e  assured  upon  the  removal  of  said  dams,  or  that  such  removal  shall  not  materially 
impair  navigation. 

iSO.  Conditions— REMOVAL  of  dam.]  ^  3.  That  in  the  event  of  the  non-accept- 
ance of  these  works  upon  the  condirious  mentioned  in  section  2,  within  four  (4) 
years  after  this  act  becomes  a  law,  the  canal  commissioners  of  the  State  of  Illinois 
are  authorized  and  instructed  to  remove  the  dams  at  Henry  and  Copperas  Creek. 

:iSl.  Basis  of  act  of  cession.]  $  4.  That  the  State  of  Illinois  bases  this  act  of 
cession  upon  the  condition  that  the  plan  of  improving  the  Illinois  River  below  La 
Salle  by  slackwater  maintained  by  dams  and  locks,  l>e  changed  to  a  plan  of  im- 
provement by  means  of  an  open  channel  in  conjnnction  with  a  water  supply  from 
Lake  Michigan, 

[This  act  is  in  place  of  sections  18  and  19,  on  page  1321,  Hunl's  Revised  Statates,  1887.— Ei).  | 


JOINT  RESOLUTION. 

Whereas  the  present  addition  to  the  low- water  volume  of  the  Illinois  River  through 
the  summit  level  of  the  Illinois  and  Michigan  Canal  from  Lake  Michigan  more  than 
donbles  the  volume  of  water  used  in  the  estimate  of  1868  for  the  channel  below  Pern, 
and  adds  50  per  cent,  to  the  volume  used  in  the  estimate  of  1880  for  the  channel  be- 
low Coppeias  Creek,  and  said  contribution  from  Lake  Michigan  will  be  increased  in 
the  immediate  future,  thus  enabling  the  depth  now  project etl  for  navigation  below 
Pern  to  be  obtained  by  channel  improvement  at  moderate  cost,  and  with  decided  ad- 
vantage to  material  interests  and  to  hcalthfulness  along  the  valley. 

Whereas  it  is  contemplated  to  increase  the  volume  from  Lake  Michigan  to  300,000 
cobic  feet  per  minute  within  a  few  years,  and  ultimately  to  add  600,000  cubic  feet  or 
more,  thus  enabling  a  large  depth  for  navigation  to  be  obtained  by  an  improved 
channel,  and  that  said  channel  will  be  self-sustaining  and  self- improving,  and  will 
discharge  flood-waters  more  readily,  thus  benefiting  the  bordering  lands  and  increas- 
ing the  healthfnlness  of  the  valley. 

Whereas  works  now  projected  by  the  city  of  Chicago  will  form  part  of  a  water- 
way of  lar^e  proportions  from  Lake  Michigan  via  the  Des  Plaines  and  Illinois  rivers 
to  the  Mississippi  River,  of  which  the  dams  and  locks  upon  the  alluvial  section  of  the 
Illinois  River  can  form  no  part,  and  which,  if  allowed  to  remain,  will  increase,  over- 
flow, and  be  detrimental  to  the  welfare  of  the  Illinois  Valley  an<l  the  interests  of  the 
State :  Therefore,  be  i  t     . 

Resolved  by  the  Senate,  the  House  of  Hepn  sen  tat  ires  eoncurriny  herein  : 

1.  That  it  is  the  poliry  of  the  Stale  of  Illinois  to  procure  the  eonstnietion  of  a 
water-way  of  the  greatest  practicable  depth  and  nsefniness  for  navigation  from  Lake 
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MicbiKaD  via  the  Des  PUinoiMid  lUinoiB  riTen  to  the  11  

oOTii'Acelbe  coDstrnotioD  of  feeder*  tli«i«ta  of  like  pTuportiona 
■J.  That  tbe  United  Btatea  Is  1:ereby  leqnested  to  Mop  wor 
ilninB  Bt  La  Orauge  and  at  KMnparlUe,  ukd  to  apply  all  fbndi 
DpIiraittiaiiDua  to  tbo  improTement  of  the  chanDel  from  La  8aJ 
iiTiaw  toaitah  ailepthits  will  beof  pT«MDtatUlty,  and  in  aaoh  i 

E'ui*re»«iv«l,v  all  the  de[itb  practioaoln  by  tbe  aid  of  a  large  wa 
ivtiiKiiQ  at  Cbicafco. 

:i.  That  the  Uoited  Slates  ia  reqnealed  to  aid  in  the  conatniel 
]e»n  than  lliO  feet  wide  and  32  feet  deep,, with  euoh  a  grade  as  t 
iiiikB  per  hour  &oni  Luke  H ic hi kbd  at  Chicago  to  Lake  JoU 
^Ininen  Biver  immediately  below  Joliet,  and  to  prqjeot  a  chaDDi 
and  not  leu  than  14  feet  ileep  from  Lake  Joliet  to  Ln  Salle,  all  I 
luuimer  as  to  permit  fntare  development  to  a  greater  capacity. 


lUPBOVBUENT  OF  THE  CALUMET  RIVER,  U.LIN0I6 

The  obje<it  of  this  improvement,  as  far  as  at  presei 
secare  a  cliannel  200  feet  wide  aod  16  feet  deep,  from 
river  to  one-half  mile  eaat  of  Hammond,  Ind.,  to  ioci 
for  handling  the  commerce  of  this  regioD,  and  afford 
crowded  port  of  Chicago. 

Tbe  river  and  harbor  act  of  July  6,  1884,  appropria 
improvemeot  of  the  section  of  the  river  from  the  mo 
of  Lake  Calumet,  with  the  following  proviso : 

That  no  part  of  said  snm  sball  be  expended  until  the  right  ol 
ciim'eyed  totho  UoUed  Btiatea  free  from  expenee,  and  thoUDitei 
Ti'lenved  from  I'll  liability  for  damogei  to  odjocaDt  property  owni 
(if  I  he  Secretary  of  War. 

'rhe  river  and  harbor  act  of  Augast  5, 188C,  apprc 
sum  of  C30,000  for  the  improvement  of  tbe  river,  an 
$11,250  of  the  same  to  be  expended  above  the  forks  t 
Illinois  aiidliidiaua,  butcoutiuaedtbe restrictions a|K 
of  the  balance. 

The  river  and  harbor  act  of  August  11. 1888,  ma<li 
prii.tiou  of  $50,000,  of  which  llB.OOO  is—' 


fiUhthsL 

I  lie  amoont  berutofure  approiiriutod  for  the  iuipiovemeat  ol 
rriiiii  its  moDih  to  ils  furka,  or  no  much  tlinreof  bi>  may  be  nece 
rliiiloly  available  for  tlieim|irovemcnt  between  itemonUi  and  On< 
HTTviit,  anything  in  the  act  of  Jul;  Q,  ISd4,  and  AuguHtS,  1666, 
w  1 1  liBtandiog. 

The  projects  for  improving  the  Gal  amet  River  conten 
ilepth  of  id  feet  below  the  United  States  harbor  dat 
tioiis;  bat  tbe  amounts  appropriated  for  the  upper  se 
it  has  been  decided,  with  the  approval  of  the  Chief 
devote  this  sum  to  securing  a  deptb  of  ten  feet  at  tl 
over  a  practicable  width  of  channel  in  order  to  meet,  i 
ble,  the  pressing  necessities  of  tbe  existing  coranier 
tioij. 

An  examination  of  tbe  lower  section  from'the  moat 
mid  eighth  street  showed  that  the  funds  on  hand  an 
noidd  probably  be  sofflcieiit  to  complete  the  improvei 
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ccordiDgly,  with  the  approval  of  the  Chief  of  Engiueers,  separate 
ed  proposals  for  dredgiug  in  the  two  sections  of  the  river  named 
B  solicited,  and  oi)eued  October  10, 1888,  and  contracts  entered  into 
I  the  lowest  responsible  bidders,  with  the  approval  of  the  Chief  of 
rineers,  as  follows: 

3  Lower  section^  from  the  movth  to  One  hundred  and  eighth  street, — 
tract  was  entered  into  November  5, 1888,  with  W.  A.  McGillis  &  Co. 

he  work,  at  II ^  cents  per  cubic  yard.  Work  began  May  4, 1889, 
I  one  dipper-dredge  and  one  scow.  Afterwards  the  plant  was 
-»what  increased,  but  up  to  the  close  of  the  fiscal  year  ending  June 
^9,  no  sufQcieut  progress  has  been  made.    The  contractors  have 

unable  to  complete  the  construction  of  the  plant  required  in  time 
uiply,  as  yet,  with  the  requirements  of  their  contract,  and  have, 
*Qnently,  received  no  estimates  or  paymt'ut^  for  the  24,608  cubic 
•i  that  they  have  removed.  They  are  building  a  large  elevator- 
^e,  with  the  estimated  capacity  of  from  6,000  to  10,000  cubic  yards 
lay,  which  is  expected  to  begin  work  in  July,  1889.  The  total 
mt  of  material  to  be  removed  under  their  contract  is  770,000  cubic 
s.  The  contract  requires  4,000  cubic  yards  per  day  to  be  removed, 
lo  far  the  work  performed  does  not  average  above  one-tenth  of  this 
Ltity.  It  is  hoped,  however,  that  the  large  elevator  dredge,  now 
\y  completed,  will  enable  the  contractors  to  comply  with  the  re- 
euieuts  of  their  agreement. 

)  Upper  section,  between  the  forks  and  one  half  mile  east  of  Hammond^ 
iana. — Contract  was  entered  into  October  31,  1888,  with  Burdick  & 
Mahon,  of  Chicago,  111.,  at  22  cents  per  cubic  yard.  Work  began 
ler  this  contract  May  7, 1889,  at  the  junction  of  the  Grand  and  Lit- 
Calumet  rivers,  and  up  to  the  close  of  the  fiscal  year  ending  June 
1889,  34,523  cubic  yards  of  material  had  been  removed  from  the 
nnel,  forming  a  practicable  channel  through  an  obstructed  reach  of 
river  from  30  to  50  feet  in  width  and  10  feet  in  depth,  extending 
D  the  junction  up  to  the  Pennsylvania  Railroad  Company's  Bridge. 
I  accompanying  maps  show  the  location  of  the  work, 
y  a  recent  vote  of  the  inhabitants  interested,  a  lar^o  part  of  the 
timet  region  has  been  annexed  to  the  city  of  Chicago.  This  will  un- 
btedly  greatly  stimulate  the  development  of  this  region,  and  work 
'  contemplated  by  the  city  of  Chicago  for  local  drainage,  and  author- 
[  by  recent  acts  of  the  Illinois  legislature,  will,  it  is  thought,  have 
\i  un  effect  upon  the  navigability  and  navigation  of  the  Chicago  River 
t  much  of  the  commerce  that  now  uses  Chiciigo  River  must  seek 
3r  accommodations,  and  will  undoubtedly  be  diverted  to  the  Calu- 

River  and  Harbor.  It  is,  then,  very  desirjible  that  the  improvement 
his  stream  be  continued,  and  that  entire  control  over  it  for  purposes 
lavigation,  and  of  the  bridges,  especially,  that  span  and  obstruct  it, 
issumed  by  Congress.  Attention  is  invited  to  the  report  of  Assist- 
O.  A.  M.  Liljencrantz  as  to  the  injury  to  dredged  channels  caused 
:he  dumping  into  them  of  slaughterhouse  refuse,  which  again  fills 
the  dredged  channels  in  a  very  short  time. 

»POSED  APPLICATION  OF    FUNDS     NOW    AVAILABLE,     AND    THOSE 
ASKED  FOB,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

he  United  States  district  attorney  for  the  northern  district  of  lUi- 
$,  having  secured  the  deeds  and  releases  required  by  the  act  of  July 
884,  and  August  5, 1886,  from  property  owners  between  the  mouth 
he  Calumet  Kiver  and  the  forks  of  the  Calumet,  which  deeds  and 
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leleaHOH  have  been  ucceptecl  by  tbe  proper  aathoiities  of  the  Udri 
States  as  Bufticient,  uDd  filed  audrecorded,  there  is  no  farther  difiedb 
ill  tbe  way  of  tbe  improvement  aa  far  as  the  lower  section  itfcoDomML 
Tbe  fuu<l8  now  available  will  be  rcqairod  to  pay  for  the  continaanorf 
tbe  work  under  existing  contracts.  The  amount  asked  for  tbefiaol 
year  ending  June  30,  1801,  is  to  be  applied  to  the  general  project  of !» 
proving;  Calumet  River  by  dredging  so  as  to  improve  equally  and  pn- 
gresfciively  tbe  channel  from  the  month  to  one-half  mile  east  of  Hm- 
mond,  Ind.,  with  a  view  to  securing  ultimately  a  channel  IG  fed 
deep  and  200  feet  wide  throughout  the  section  appropriated  for. 

Tbe  estimated  total  cost  of  this  improvement,  if  done  by'coDtufll^ 
which  s^^stem  is  recommended,  is  $1,000,000. 

Tbe  estimate  is  for  both  the  upper  and  lower  sections  of  the  ri?€r, 
that  have  been  appropriated  for,  and  includes  the  entire  stretch  firaa 
One  hundred  and  eighth  street,  tbe  terminus  of  the  part  now  beiogin* 
proved,  to  one-half  mile  east  of  Hammond,  Ind. 

Money  statement 

July  l|  18d8,  amoimt  available |69,(b9.18 

Kccoivwl  from  Halo  of  fuel  to  officer aSI 

Amount  iippropriatwl  by  iM;t  of  August  11,  18i^ 5O,O00l9I 


July  1,1881),  amouut  expended  during  fiscal  year,  exclusive  of 

liabilitien  ontstandiug  July  1,  188S $14,613.19 

July  1,  18**9,  outstanding  liauilities 100.17 

July  1,  1HK>,  amount  covered  by  existing  contracts 97,939.44 


119.051.ffi 


llS,65S.ei 


.Inly  1,  1889,  balance  available 6,396Ltf 


{Amount  (estimated)  required  for  completion  of  existing  project 870,000.09 
Amount  that  can  be  prolitably  expended  in  fiscal  ^earendingJuue  30,189]  200,000.00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  im)  and  1867. 

Tbe  amount  roporte<l  as  available  July  1,  1886,  $68,904.48,  is  foand  to  have  beat  is 
ermr,  being  $124.70  too  small. 


AbatraH  of  propomU  for  dredfjing  in  Calumet  Hirer  between  the  forks  and  one-half  «Ui 

e<iHt  of  Hammondy  Ind. 

I  U«»<'oiviMl  and  o|»ent(l  at  ('kicago,  III..  ()<>tob«r  10,  1888,  bj-  Capi  W.  L.  ManihalU  Corp«  of  RojKiaMVs-l 


No. 


1 
•» 

4 

5 

e 


Name  anA  aildresH  of  bidder. 


80.000  cu.  i 
yds.  (Mti-  ;  To(aL 
mated),  per 
en.  jd. 


Tlio  Fitz  Slniou«  and  Connoll  Co.,  Chicago.  HI 

SttmuH  O.  Dixou,  Racine,  Win 

llurdick  &  MrMahon,  (}bi<>ap:o.  111 

I)odj(e  Ac  Pctrie.  Cbicago,  111 

Cbioajxo  l>r(td|cinR  and  Duck  Comftany.  ChicAfio,  III 

Green's  DredKinu  Company,  Cbira^to,  111  

*  Acrrpto<l  .ind  contract  nia«lc,  dated  October  31,  1888. 


OenU. 
28 

34 

J*4 


17,  «• 

31,  a« 

l»,t0l 
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;4teCraot  of  propo$aU  for  dredging  in  Culumei  Bivtr  between  its  mouth  and  One  hundred  and 

eighth  street, 

fltoeelTed  And  opened  »t  Chioago,  lU.,  October  10, 1888,  by  Capt  W.  L.  liArahall,  Corp*  of  Bngineen.} 


1 
2 
S 

5 


Wi  liams,  ITpham  &  Co.,  Dnlatb,  Minn 

The  Fits  Simons  and  Connell  Cof,  Chicago,  HI 

BamoelO.  Dixon,  Racine,  Win 

W.  A.  McQillis  &  Co.,  Havana,  III 

Alabama  Dredging  and  Jetty  Company,  Mobile,  Ala 

Chicago  Dredging  uid  Dock  Company 

GreeiTs  Dredging  Company,  Chioago^'Dl 


Dredging 

77  ,000  CO. 

yds.  (esti- 

Total. 

mated),  per 

CO.  yd. 

Oentt. 

28 

9169,400 

20 

154,000 

lU 

148.225 

111 

00.476 

\tt 

114,730 
150,160 

18 

138,600 

'Accepted  and  contract  made,  dated  Kovember  6, 1888. 

Abatract  of  contracts  for  improving  Calumet  River,  Illinois  and  Indiana,  in  force  during 

the  fiscal  year  ending  June  30,  ld89. 


Name  and  address  X>f  contractor. 

Nature  of  contract. 

Date. 

To  expire. 

Baxdick  &  McMabon,  Chicago,  Dl 

IMT.  A.  McGillis  A.  Co.,  Kankakee,  Di 

Dredging  above  the  forks  . . . 
Dredging  between  the  mouth 
and  108th  street. 

Oct  31, 1888 
Nov.  6, 1888 

Nov.  30.188Q 
Do. 

report  of  mr.  q.  a.  m.  uljencrantz,  assistant  bngineer. 

United  States  Engineer  Office, 

Chicago,  III,  July  3,  1889. 

Captain:  I  have  the  honor  to  sobmit  herewith  a  report  oq  the  improvement  of 
CAlnmet  River,  Illinois  and  Indiana,  for  the  fiscal  year  ending  June  30, 1889. 

Sarveys  of  the  Calumet  River  were  made  in  1881  and  1885,  which  were  then  reported 
on  in  detail.  The  former  of  these  sarveys  comprised  the  portion  of  the  river  between 
tbe  month  and  the  '* forks,'*  at  Lake  Calumet,  the  latter  between  said  ^'forks''  and 
one-half  mile  east  of  Hammond,  Ind. 

The  upper  half  of  the  last  stretch,  or  from  the  junction  with  Little  Calumet  to  the 
easterly  terminus  at  Hammond,  forms  a  part  of  what  is  known  as  Grand  Calumet. 

Three  appropriations  have  been  made  for  the  improvement  of  this  river,  viz,  in 
1884,  1886,  and  in  1888.  The  first  of  theee  included  a  proviso  prohibiting  the  expend- 
itnre  of  any  part  thereof  until  releases  had  been  conveyed  to  the  United  States  Gov- 
ernment for  right  of  way  and  from  damages  to  adjoining  property.  The  second 
appropriation  contained  the  same  proviso  as  concerning  the  part  of  the  river  sur- 
Teyed  in  1881,  but  made  an  exception  for  tbe  upper  part,  for  which  a  certain 
anionnt,  $11,250  was  allotted,  with  authority  to  expend  one-half,  or  $5,6'i5in  Illinois, 
and  the  other  half  at  Hammond,  in  Indiana.  Tbe  tbinl  appropriation  made  by  river 
and  harbor  act  of  August  11,  188)^,  authorized  the  expenditure  of  moneys  tben  and 
previously  appropriated  for  the  part  of  the  river  between  tbe  mouth  and  One  hundred 
and  eighth  street,  releases  from  property  owners  having  been  received  and  approved 
for  that  distance.  A  certain  portion,  l$l5,00t)  of  the  ap[)ropriation  of  $50,000  then  made, 
was  ordered  to  be  expended  in  improving  tbe  river  between  the  **  forks"  and  one-half 
mile  east  of  Hammond,  Ind.  With  regard  to  funds  available,  and  the  work  of  im- 
provement, the  river  is  thus  divided  into  two  distinct  sections,  corresponding 
respectively  to  the  parts  surveyed  in  1881  and  IHA"),  and  which,  for  convenience  sake, 
I  will  designate  in  this  report  as  the  *•  lower"  and  ** upper"  sections.  As  the  work 
in  the  different  sections  has  been  done  by  diilerent  contractors,  in  different  manner, 
and  with  different  results,  the  reports  for  tlie  two  will  be  made  separately. 

THE  LOWER  SECTION,  BETWEEN  TtlE  MOUTU  OF  THE  RIVER  AND  ONE  HUNDRED  AND 

EIGIiTn  STREET. 

Bids  for  dredging  the  lower  section  of  the  river  were  received  and  opened  October 
10,  1888,  and  the  contract  awarded  to  W.  A.  McGillis  <&  Co.  of  Havana,  III.,  their 
bid  being  llf  cents  per  cubic  yard.    Actual  work  did  not  commence  until  May  4, 1889. 
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il-t^'    sjj^'isr  :t  thz  chizt  or  engineers,  u.  s.  army. 

T^«s  :':v::ru:'7«r  ;  bi  "it^-i  ':c_:  :iiz  ^J^''  rl*=t  for  this  work,  only  a  portion  of  vbiek 
▼  u*  ;-;cs-.r  ■'•i  M  iitr  i:.:*:-;  li:r.  ^z  ?  ■:*:^dc^:e«i  in  i  be  dipper  dredge  and  one  daH| 
•:■:▼  i-.  -::-r  --317  ^"ir-v  -s-a»  x-i  :-:••  t:  :he  plant  the  ^th.  With  this  oat6t  octT 
r- is  ii.«  ::  ;i*.  :i;::  -krlt  ::  z:A-er.il  >ir  iIav  vex«  removed.  Breaksf^of  Ai 
?jiz-.  :o:  iTT^Sii  ±^:-:'izi-:l7.  iz»i  *".  "i:-*  ,:">*  rfihe  month  so  little  work  had  beendcu 


ir-  -ir}?  irv^ic^.  ::"  :i.*  -IrT.r  £  r.:.  -ri*  ^i^rtei  in  later  and  experimented  wiCh 
^•-:  xi'-'TC"  I.;.  :r^-:.jk:^  :-*cil:*^     I:  -v^'.^id  up  for  repairs  most  of  the  time,  ud 

r-i  ".^•i  '^.'z.  I'Z  Szz'f.  '.'z^  .-czTTA^jtor  «ec^xvd  an  additional  dipper  dred^sudtm 
=•  T«:  ii=T  ««.-»*.  Titrr'j  —  ■:ri?i*:nj:  lb*  liiilv  average  of  dredging  to  aboot  I^IM 
zz-i  :  7Ari«w  wi.:*.  i-.^-jT^ir.  l*  :jr  ^tIo«•  :he  amount  required  by  Uie  contiscL  I 
v*  .-i..i  lAT^  :<:':iK-:>fr«*c  :?  sj  'ii'y  to  pMv^^nend  that  the  contract  be  consideredi» 
5-:>-l.  v-;r^  ::  r-.*':  for  :iie  iu:  '.'za'»  1^0^ h«r  oew  elevator  dredgie  is  just  aboalco» 
r.- :*«:  '.'z^  ;ac.w:-t  :f  win : ji  :* c'-k;=:e«i  :o  N»  izom iS^CCO  to  10,CiOU  cubic  jards perd^, 
Iz'i  *:  ;•'  vl  :z  zl't  xzzruz::  *3.j^e<Zi  x^  :vdeesi  his  obligations.  A  trial  of  thisdredp 
"wSl  :■*  zz^l-i  Lz  A  f-f-T  -i^Tf^  v'2.<»a  1  =:<:-o»  dednite  opinion  can  be  formed  istotli 
ai-.Tj  :f  "lii*?  xczry:'.-:?  zc  nlzli  :ae  r!»i":lr*menta  ot  his  contract. 

>'■:  'i^ZLZLAZi  'z.k*  4i»  T«s  >««=  ^:t\^=.  tbe*  co3:ractor.  The  dredging  of  the  lower  k^ 
"11':-  -*  :o  bt*  ^-bi-f  :o  *  i^r:i  -.'fit  f«if ;  Velov  lov  water,  and  :200feet  in  width,  sceoid- 


r?*SiL  $ZCTX02C.  BT7WXE2C  THK  FORKS  AXD  OXE-HALF  MILB   KABT  OF  WAinOTfn 

IXDIAXA. 

T^e  Azic-zTj  a?T-:v7rji;<d  fcr  tJ:«  apper  aKtion  in  l$d6  and  1888  were  both  com- 
kzirelr  ^caL  '  t:  wadk  ther«tore.  considered  to  the  best  interest  of  those  nsrinfr 


para: ire.  T  sea  ..  17  wadk  t^er«tore.  considered  to  tne  iMSt  interest  of  those  nsrigftfr 
ic;  :h«  r:V-«r.  to  drvC^  i::  :he  shallowest  p!sces  a  channel  sufficiently  deep  and  wide 
to  acv-c '"  Tcija ce : he  r^v^en;  wjksts.  a»  &ra»  fnnds  available  would  allow.  Accordinglj, 
lirv^^.-j:  -Tu  l:z'i  iz  I>^7  :o  a  «iep:h  of  1*.  feet,  and  from  30  to  50  feet  in  width  wheri 
=:o«;~  zrrc^l.  Aci  vi::h  plac^^  ue  shown  on  the  sketch,  except  at  Hammond,  Ind., 
whers:  :it  fill  wi.i-.ji  of  ;?.<■  x'-k:  and  ^<'  feet  in  length  was  made  to  form  a  t amine- 
ba*:-  :*.^T  Tf^JS^:li :  rhr  ■iep".'-  "^i*  ziade  10  feet  here  as  elsewhere.  1 

Tz*  nkzzf  or.=.o:r-l«  h-u  >;en  adhered  to  m  the   expenditure  of  the  funds  sppro- 


priaTcc:::  If^*.  B..I*  :or  dnf'Ic*-::^  ! hi*  section  were  received  and  opened  Octobtf 
l'.\  lr>T'.  Jk-  1  :':.*  %.v..:r.*c:  i-wirvicxl  :o  Me:»rs^  Bcrdick^  McMahou,  of  Chicago,  HI., 
sr  ;&  c  ■  r :  r  A,.' :  v  r ■.  a  v  :  0*,' »: r  r :  s  :vr  c  ib :  0  v arvi. 

O  r.  :>•*?: ':.  ;.  .i  v  0  :*  \[ .-,  v ,  I  -^'^i.  •  h  *  coc  r  rao  t  ors  com  men  ced  work  a  1 1  he  Jnnct  ion  of 
L:::lv  \.  il::vr:  Sivrr  w.:'?. :?.,»  zr.s.'s,  Vra::»:a.  a  place  which  has  f^ir  years  been  a  sen- 
oil*  o:  sTr::::  :■-  :.^  ::.»v:^A::on  o*j  dw\H."»uni  of  the  deposit  from  the  Little  Calamet, 
w-v.'?.. :  z.'^T'zz  Jil—x^t  i:  ri^h:  ic^rle*  to  :he  main  branch,  bad  formed  a  bararonnd 
-  i:*  -wt:^  v;i>-.:rn^lle^i  to  ni;ike  a  sh^rp  turn  up  into  the  month  of  Little  Ctln- 


a: 

to  I>  :*er:  «  r:r.':re.  "^r::':!  a  wjiirli  of  iroD  ;V.'  to  50  feet,  dnriof  the  months  of  Maj 

J"r.r-.  ''V  :;:e  r^ciov^l  o:  .v4.5j:.?  cubic  vards  of  material  therefrom. 

The  ;  Iju:  :isc-^l  »;*«a?:*:5  iz  a  dipper  drtd^  and  a  slnice  arrangement  by  which  the 
mare  rill  :<  force.!  ::p  03  to  :he  adjoining  low  and  marshy  ground. 

"^ince  :he  Ivgisnirirof  :he  improvenTent  of  ihi»  section  there  has  been  removed: 


S.  ' 


Cable  yvdi. 

In  1*?T  TO  IS*^'?.  inniinois sis.Tr?  ■ 

In  lr?7  ?.'»  l^rS.  in  Indiana 37,744  I 

Inlf?l\  ill  lUinois 34,5:£»  .' 

■    1 

Total 109.0:^ 

The  places  where  it  is  proposed  to  do  further  work,  as  far  as  available  funds  vIH     J 
allow,  are  indicated  on  the  sketch  herewith. 

GEN'VRAL  RKMAHXS. 

Two  new  bridges  have  been  bnilt  across  the  river  during  the  year,  viz.  one  w,agon  ' 
road  bridge  as  a  snbstirnte  for  the  old  and  primitive  structure 'at  One  hnmlitHl  and  1 
sixth  street,  and  one  double-track  railway  bndi;:e  half  a  mile  west  of  the  Illinois  and 
Indiana  State  lino,  for  the  Cliieago  and  Calumet  Terminal  Railroad.  $ketobt'j$  show- 
ing locations  on  the  rivor,  and  the  goui  ral  character  of  construction  of  theso  briilje* 
are  submitted  herewith. 

The  benefit  to  navigation  of  th»*  dr»^  -ijin^  done  between  the  Hammond  Railway 
bridges  and  the  State  line  in  Hr*^.  '9  being  rapidly  diminished  by  the  promiscuous 


I 
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aping  of  refuse  from  the  tlangliter  houses  at  that  place,  whereby  the  dredged 
anel  is  fast  fllliDg  up. 

^«w  enferi^rises  are  constantly  being  established  along  the  river,  and  many  con- 
na  of  considerable  magnitude  and  importance  are  only  waiting  for  the  develop- 
at  of  the  river  improvement  before  deciding  upon  locating  in  this  promising  region, 
^at  portion  of  the  river  having  Just,  by  annexation,  become  a  part  of  the  city  of 
icago,  will  probably  increase  its  value  for  location  of  various  manufacturing  estab- 
iments,  thereby  relieving  the  already  overcrowded  Chicago  River. 
"-omiDsnt  among  enterprises  established  along  the  river  during  the  past  year,  are — 
.rey'a  Manufacturing  Company  for  railway  car  8ii|)p]icH,  south  of  Bumham,  on 
south  side  of  the  river,  with  two  buildings,  respectively  55  by  50  feet,  and  25  by 
Teet,  finished,  and  three  large  buildings  in  progress. 

"he  Compound  Lumber  Company,  at  Bumham,  baa  900  feet  dock  frontage,  which 
1  all  be  occupied  with  buildings  for  the  manufacture  of  their  *'  compound  wood," 
Dmbination  of  soft  and  hard  wood,  after  a  new  patent,  for  use  in  interior  of  build- 
s,  etc.  They  have  built  a  dock  340  feet  in  length,  which  is  soon  to  be  extended. 
Uimmond  Sash  and  Blind  Company,  located  east  of  Hammond  wagon  bridge,  south 
the  river,  where  they  have  built  a  dock  500  feet  in  length. 

George  H.  Hammond  4t  Co.  have  made  considerable  extensions  to  their  slaughter 
1068  at  Hammond. 

Linong  prominent  enterprises  decided  upon  is,  foremost,  a  large  mill  for  rolling 
tee  for  iron  steam-ships^  adjoining  the  North  Chicago  Rolling  Mill  Company,  at 
ith  Chicago,  where  it  is  expected  to  invest  some  t^,000,000. 

Contemplated  enterprises  are  a  ship-yard  for  the  construction  of  iron  steam-shipe 
L  others. 

SURVEYS. 

Er.  Paul  Heinze  was  appointed  overseer  of  Calumet  River,  and  charged  with  the 

y  of  surveying  the  river,  laying  out  the  work  lor  both  contractors,  and  taking 

ndings  in  the  river  channel  before  and  after  dredging  operations,  wherefh)m  esti- 

bes  were  to  be  made. 

'bis  work  has  been  done  as  follows : 

1)  In  the  *^  lower  eection  "  o/  the  river. — ^A  careful  survey  has  been  made  of  the  first 

e  of  the  river,  counting  from  the  mouth,  and  a  map  to  a  scale  of  1  inch  =  200 

tplotted  of  the  same. 

rhe  channel  lines  have  been  defined  in  the  field  for  a  distance  of  6,500  feet  along 

>  river.  '  One  hundred  and  eighteen  cross-sections  50  feet  apart  have  been  estab- 

led,  and  soundings  taken  10  leet  apart  on  each  of  these.    Seven  cross-sections  have 

o  been  sounded  after  the  dredging  at  the  mouth  of  the  river. 

2^  In  the  *^  upper  eeciion.** — ^The  channel  lines  were  established,  as  well  as  108  cross- 

tioDS  50  feet  apart,  for  an  aggregate  distance  of  5,250  feet,  or  approximately  1  mile, 

m  the  month  of  Little  Calumet  River  and  along  the  town  of  Bumham.    Sound- 

;a  were  taken  before  dredging  on  all  these  cross-sections.    Soundings  after  dredg- 

;  were  taken  where  dredging  had  been  completed,  or  over  a  distance  of  3,300  feet, 

apriaing  69  cross-sections. 

I  am,  captain,  very  respectftilly,  your  obedient  servant, 

G.  A.  M.  LiLJXNGRANTZ, 

Aseistant  Engineer. 

?Apt.  W.  L.  Marshall, 

Corpe  of  Engineer $,  U.  8.  A. 


COMMERCIAL  STATISTICS. 

Ks  the  Calumet  River  and  Harbor  are  so  closely  connected  in  their  commercial  re- 
ions  no  commercial  statistics  are  given  in  this  place,  but  will  be  found  under  the 
ad  of  Calumet  Harbor.  There  is  now  practically  no  navigation  on  the  river  beyond 
ftt  at  the  harbor.  As  soon,  however,  as  the  river  channel  is  opened  by  dredging, 
vigation  and  business  along  the  river  will  develop  very  fast.  It  awaits  only  this 
dning. 


■■■   W"ir.  ?T  :-.i.;-rs«e-*Ti-   .^j 
.■■i:i  Is^iT.*!  r>x::<.  i&i  ;:  was 

c  :i-  i-»:  X  ;b*  work.  4c«i  diN 
«  «-  Kr>.-r  of  Ch-:*:  if  Ensr. 


■7  J  :h.*«te:  \>(  I 
'.-b  :h*-  i-7v.'!ii-M 

L  ^-r.  :L*  Eoct 

'.iJi  work  Lis  1 
:'  "iowicf  I'.raw; 


APPENDIX   J  J — BEPORT    OF   CAPTAIN    MARSHALL.         214J) 

sial  surveys  woald  be  required  at  various  points  ou  the  liue  to  sup- 
7  Bufficieut  iuformatioii  to  allow  definite  detailed  plans  and  estimates 
Ibe  made,  and  the  liue  definitely  lociited,  especially  at  tbe  following 
vts  of  the  line :  Bureau  Creek  Valley  from  the  Illinois  Biver  to  the 
t  mmit  level,  near  the  mouth  of  liock  Kiver,  along  the  feeder,  near 

son  on  Kock  lliver,  and  special  surveys  of  sites  of  work  at  various 

^mnts. 

.Aa  it  is  desirable  that  the  surveys  near  Dixon,  aud  at  the  mouth  of 

Ock  Kiver  be  made  at  low  water,  they  have  not  yet  been  made,  await- 

tt  a  proper  season. 

The  survey  of  the  Bureau  Creek  Valley  was  made  under  direction  of 
Utoiatant  Engineer  G.  A.  M.  Liljencrantz  in  March,  1889,  and  the  maps 
i  the  survey  have  been  drawn,  llefereuce  is  made  to  his  report  for 
fatails  of  this  survey,  as  well,  also,  of  the  office  work. 

Mr.  Liljencrantz  has  been  in  charge  of  che  ^'*  location  "  of  the  canal. 
[he  mechanical  constructions  have  been  designed  by  myself,  and  drawn 
jr  Mr.  John  C.  des  Oranges,  who  has  also  worked  out  many  of  the 
linor  details  of  these  works. 

All  of  the  constructions  along  this  line  are  to  be  of  permanent  char- 
Dter,  except  the  gates  of  the  locks,  the  lining  of  aqueduct  trunks, 
ad  the  submerged  parts  of  dams  in  Rock  Kiver,  which  are  of  wood. 

All  other  parts  of  the  canal  and  works  are  of  stone,  earth,  iron,  and 
mcrete. 

The  entire  line  will  require  an  atlas  of  72  sheets  to  exhibit  the  loca- 
on  and  plans.  A  descriptive  memoir  with  specifications  and  estimates 
ill  accompany  the  atlas. 

The  great  amount  of  detail,  in  draughting  and  designing,  required 
»r  a  work  of  this  magnitude,  where  the  mechanical  constructions  are 
>  namerous  and  varied,  will  necessarily  delay  the  final  submission  of 
lese  plans  and  estimates  probably  until  near  the  close  of  the  fiscal 
ear  ending  June  30, 1890.  But  few  men  can  be  employed  upon  the 
'ork  advantageously,  and  it  can  not  well  be  hurried. 

The  funds  on  hand  and  available  for  the  work  are  sufficient  for  its 
ooomplishment. 

Money  atatenient. 

aly  1,  1888,  amonnt  available $14,497.44 

[Uy  ly  1889,  amount  expt^nded  duriDg  fiscal  year,  exclasive  of  liabilities 
ootatanding  July  1,  1888 4,761.01 

aly  1, 1889,  balance  available 9,735.83 


report  of  mr.  o.  a.  m.  liljencrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III,  July  5,  1889. 

Captain:  I  have  tbe  honor  to  Hnbmit  herewith  a  report  on  work  done  for  the  loca- 
.on  of  the  Illinois  and  Mississippi  Canal  during  the  fiHcal  year  ending  June  30,  18^. 

The  river  and  harbor  act  of  August  11,  1888,  ordered  the  '*  location  of  the  Illinois 
ad  Mississippi  Canal,''  hitherto  known  as  the  ^'Hennepin  Canul.'' 

In  conformity  to  information  received  from  you,  tlm  route  nelected  was  the  one  to 
;ock  Island  via  Peuuey'H  Slougb,  aud  the  word  '*  locution  '*  was  to  be  understood  as 
leaning  the  preparation  of  maps  from  surveys  already  made  of  the  selected  route, 
Dd  of  detail  constructious  of  locks,  a(iueduct8,  culverts,  etc.,  for  said  route. 

When  proceeding  with  these  constructions,  it  was  found  necessary  to  secure  more 
efiuite  elevations  of  water  levels  and  other  data  in  Bureau  Creek  Valley.  It  was 
lao  learned  that  several  changes  of  various  kinds  had  occurred  since  the  survey  of 
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lt^2,  which  would  directly  and  materially  a£feot  the  constractioii  of  the  eaaaL  I 
therci.^re  proceeded,  agreeably  to  year  instrnctions,  with  a  party  of  MTen,  to  BoiH 
Creek  Jai  otion,  on  the  18th  of  March,  and  ran  a  transit  line  as  near  aa  nraetiaUik 
to  the  line  located  on  the  bases  of  the  snrvey  of  1882,  startinR  about  a  mile  fion^ 
origiual  Initial  point  at  Illinois  River,  and  closing  shortly  before  reaching  the  twa- 
tiet  h  mile,  on  the  summit  level,  April  2, 1889.  Mr.  Panl  Heinze  aerred  in  the  captettf 
of  transitman  and  topographer,  and  Mr.  J.  C.  Nickson  as  leveler. 
The  principal  aims  ot  this  survey  were  to  seonre— 

(1)  As  complete  elevations  of  the  traversed  territory  as  praotioable,  so  aa  to  obtiii 
reliuble  contour  lines ; 

(2)  Accurate  elevations  and  cross-sections  of  all  water-oonrses  crossed  by  thsliia; 
(:))  Cross-sections  of  culverts  made  for  said  water-courses  under  the  railroad  alos| 

which  the  said  canal  route  is  located ;  and,  finallv, 

(4)  Account  of  all  noteworthy  changes,  natural  or  otherwise,  that  had  taksaplm 
since  1882,  and  determine  what  effect  these  would  have  on  the  proposed  eansl  flet* 
etmction. 

The  elevations  and  cross-sections  obtained  have  ftimished  the  needed  aid  in  d^ 
termining  upon  the  dimensions  and  locations  for  cnlverts  and  aqnednots,  ete. 

Many  changes  of  different  kinds  were  discovered  along  the  line,  some  of  wliiek 
were  of  considerable  importance.    The  more  prominent  of  these  are — 

(1)  The  addition  of  one  track  to  the  Chicago,  Rock  Island  and  Pacific  Railroad 
alongside  of  the  old  one  for  the  whole  distance  followed  by  the  canal  route,  i.  e.,  £roa 
Bureau  Junction  to  beyond  Pond  Creek  Station.  As  the  canal  was  already,  by  ad- 
jacent high  hills,  forced  undesirably  close  to  the  railroad  in  many  places — notably  in 
Pond  Creek  Valley — this  change  must  be  considered  as  very  unfavorable  for  tbeciiiaL 

(2)  The  changing  of  the  wagon  road  from  the  south  to  the  north  side  of  the  rail- 
road, between  D.  S.  Miller's  farm  on  the  second  mile  and  the  Leepertown  MiU.  Tiiii 
change  was  suggested  and  estimated  for  in  report  of  1882,  an  eziicnse  from  which 
the  Government  is  thus  relieved. 

(3)  The  cut  off  of  a  big  bend  in  the  West  Bureau  Creek,  in  sections  26  and  35  of  Wy* 
ant  Township,  on  the  thirteenth  mile,  by  the  Chicago,  Rock  Island  and  Pacific  Rail- 
way Company,  and  the  substituting  for  the  old  crooked  channel  a  new  straight  cat 
south  of  its  line,  in  1884. 

(4)  The  abandonment  of  water-power  for  most  of  the  mills  along  the  route,  some  of 
which  have  been  either  torn  down  or  left  to  decay.  One  or  two  have  exchanged  thdr 
water-power  for  steam-power,  and  in  most  cases  are  their  head  and  tail  races  dried  op 
or  filled  np  with  sand. 

(5)  The  hill  south  of  the  railroad,  near  Leepertown  Mill,  around  which  the  line  of 
1882  was  laid,  was  purchased  by  the  railroad  company  for  a  gravel-pit,  and  has  beet 
cut  down  below  the  level  of  the  surrounding  land.    - 

(G)  The  Bureau  Creek  and  its  brunches  have  changed  their  boundary  lines  by  action 
of  the  current  in  tbc  beudn  in  several  places,  in  some  quite  considerably. 

ThoHO  and  other  circumstances  have  suggested  various  alterations  from  the  plana 
proposed  in  report  of  1882. 

The  principal  chancres  now  proposed  are  as  follows: 

(1)  The  substitution  of  a  pivot  bridge  at  the  crossing  of  the  Peoria  branch  of  tbe 
Rock  Island  road  near  Bureau  Junction  for  the  arch  proposed  in  1882.  as  the  re- 
quired 15  feet  perpendicular  in  the  clear,  above  high  water,  can  not  be  obtained  with- 
out raising  the  railway  traek  nt  the  crossing  at  least  8  feet. 

(2)  The  cro>8ing  of  the  main  line  of  the  Rock  Island  road  at  I^eepertown  Mill 
changed  to  3|  miles  further  west.  This  change  is  proposed  to  make  a  more  favorable 
angle  with  the  railroad;  to  avoid  the  enormous  excavations  through  two  hills  uorth 
of  railroad,  which  are  from  90  to  l^^O  feet  above  the  proposed  canal  bottom,  and,  finally, 
the  old  Leepertown  Mill  l)eing  abandoned  and  in  ruins,  its  tail-race  partly  dried  np, 
need  not  l)e  considered  as  sucli.  but  can  be  crossed  over  without  any  other  provision 
than  a  com])aratively  small  eiilvert,  large  enough  to  admit  ordinary  snrface  drainage. 
The  hill  south  of  the  railroad  having  been  changed  into  a  pit,  as' mentioneKl  above, 
the  eanal  can  continue  its  straight  course  uninterruptedly,  the  ground  all  along  and 
south  of  the  railroad  being  quite  even  and  of  favorable  elevation. 

(3)  The  straightening  of  the  lino  where,  as  before  stated,  the  railroad  company 
had  made  the  cut-ofl  from  West  Bureau  Creek.  To  avoid  two  aqnedncts  at  thi* 
I)lace  the  canal  route  was  laid  around  the  bend  of  the  river  through  the  sidesof  some 
very  lii«xh  and  steep  sand  hills,  between  which  flowed  a  number  of  tributary  rivnlete, 
each  requiring  a  culvert.  The  straightened  channel  will  require  only  one  good- 
sized  culvert,  at  the  lower  crossing,  to  take  the  place  of  the  five  cnlverts  estimated 
for  in  18.'-I2,  by  the  small  tributaries  all  passing  through  the  old  river-bed. 

(4)  .Some  slight  alterations  of  minor  importance  have  been  made,  as  suggested  by 
changes  in  th(^  course  of  Bureau  Creek  or  its  branches.  In  consequence,  some  cbangeo 
to  correspond  have  been  made  in  the  location  ot  locks,  culverts,  and  other  striKt* 
ores. 
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B    The  pxeparatioD  of  maps  and  plans  of  the  different  structures  required,  with  detail 

^Mttiiuitea  of  materials  and  labor,  comprised  the  principal  work  to  be  done  in  locating 

"^Im  proposed  canal. 

_^:  \  The  maps  of  188:2  were  to  be  reduced  to  a  suitable  scale  (1  inch  to  600  feet)  to  be 
.•OiiTeniently  shown  on  a  series  of  sheets  of  uniform  size,  the  same  as  adopted  for  the 
iflttna  of  the  various  structures,  viz,  30  inches  by  40  inches.  Each  map  contains  4 
sUes  of  the  canal  route,  with  corresponding  profile,  and  tables  of  the  structures  be- 
longing to  the  respective  4  miles. 
The  preparation  of  maps  and  plans  commenced  at  the  beginning  of  the  calendar 
It  was  estimated  that  the  number  of  sheets  required  would  be  as  follows: 


Sheeto. 

SVir  maps,  including  one  index  map 31 

For  looks,  with  details 15 

aqueducts,  with  details 8 

culverts 3 

IV>r  railway  bridges,  with  details 5 

For  highway  bridges,  with  details 5 

For  dams,  with  detaiu 3 

F€>r  sluice-ways  and  weirs 2 

Total 72 

To  these  will  be  added  sheet  for  title,  index,  etc.,  to  put  the  whole  collection  into 
the  shape  of  a  convenient  atlas. 

Of  the  above  sheets  the  following  have  been  completed  during  the  fiscal  year,  save 

aome  lettering,  tables,  etc. : 

Sheett. 

Maps 13 

Lock  drawings 8 

Aqueducts 5 

Culverts 2 

Total : 28 

Detail  estimates  have  also  been  made  for  the  locks  and  aqueducts  constructed. 

Besides  maps  and  drawings  above  accounted  for,  the  following  detail  drawings 
liave  been  made  to  extra  larse  scale,  for  cases  where  more  minute  information  was 
needed  than  could  be  obtained  from  those  made  to  the  smaller  scale,  viz :  6  sheets, 
ahowing  sites  for  the  aqueducts  (scale  1  inch  to  40  inches)  ^  6  profiles  for  same  (hori- 
sontflJ  scale  1  inch  to  40  inches^  vertical  scale  1  inch  to  li  inches) ;  1  sheet,  showing 
aito  for  Locks  No.  28  and  29  (1  inch  to  40  inches) ;  1  profile  for  same  (scales  same  as 
fbr  profiles  above) ;  1  sheet,  showing  Pond  Creek  Valley  (scale  1  inch  to  100  inches); 
or  in  all  fifteen  detail  drawings. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

Q.   A.  M.    LiLJKNCRANTZ, 

A$$isiant  Engineer, 
Capt.  W.  L.  Mabshall, 

C<np§  of  Engineer$t  U.  8,  A, 


J  J  6. 

PRELIMINARY  EXAMINATION  OF  GRAND  CALUMET  RIVER,  INDIANA, 
BEGINNING  ONE-HALF  MILE  EAST  OF  HAMMOND,  AND  THENCE  EAST- 
WARD TO  LAKE  MICHIGAN. 

United  States  Engineer  Office, 

Chicago,  III,,  December  10,  1888. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  a  pre- 
liminary examination  of  the  ^' Grand  Caluuiet  Uiver,  Indiana,  begin- 
ning one-balf  mile  east  of  Hammond,  and  thenee  eantward  to  Lake 
Michigan,"  made  in  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  August  11,  1888. 

The  examination  was  made  undermy  diiectionby  assistant  G.  A.  M. 
Liljencrantz,  whose  report  with  map  is  herewith. 
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From  this  report  and  map  the  ibllowing  facts  appear: 

That  this  part  of  the  Grand  Calamet  River,  13^  miles  long  in  dire^ 
line  and  15  miles  in  length  along  the  meanders  of  the  stream,  is  a  poniou 
of  a  dead  river,  wandering  from  side  to  side  ot  a  marsh  GOO  to  L4U0feet 
in  width  lying  between  Hammond,  Ind.,  and  its  old  mouth  now  closed 
by  sand;  that  for  9  miles  of  this  distance  below  Hammond,  or  to  the 
Lake  Shore  and  Michigan  Southern  Railroad  Bridge,  the  channel,  with 
the  exception  of  a  few  short  stretches,  averages  10  feet  depth,  over  3 
miles  of  wbich  there  is  a  navigable  channel  exceeding  13  feet  in  depth; 
that  the  lower  G  miles  is  crooked,  narrow,  and  more  shallow,  varyip^ 
in  width  from  a  mere  thread  of  water  to  wide  sloughs  or  lagoons,  and  u 
depth  from  1  to  10  feet,  the  bottom  of  the  river  consisting  of  mud,  with 
occasionally  a  little  sand  or  clay;  that  the  river  is  spanned  by  two 
wagon-road  bridges  and  three  railroad  bridges,  none  of  which  are  pro- 
vided with  draws ;  that  the  region  in  the  vicinity  of  the  river  is  hot 
thinly  settled,  the  small  town  of  East  Chicago  containing  now  aboat 
GO  houses,  a  few  ice-houses,  and  the  village  of  Clarke,  a  railway*  water- 
ing station  of  about  100  inhabitants  and  30  houses,  and  a  few  scat- 
tering farm  houses  at  some  distance  from  the  bank  of  the  stream,  em- 
brace everything  in  sight. 

Although,  as  Htated  above,  the  9  miles  of  the  river  eastfrom  Hammond, 
Ind.,  furnishes  now  a  good  navigable  channel  of  greater  capacity  than 
the  Calumet  River  between  Hammond  and  its  present  mouth,  there  is 
practically  no  navigation  on  it. 

There  does  not  seem  to  be  any  present  demand  for  the  improvement 
of  this  part  of  the  river,  except  a  speculative  one  by  owners  of  land,  de- 
sirous of  developing  towns  and  attracting  an  industrial  population  to 
points  where  none  now  exist. 

Whether  there  will  in  future  be  need  of  its  improvement  depends 
upon  the  intlux  of  population  and  commercial  enterprises,  and  also  upon 
the  completion  of  the  improvement  of  that  portion  of  the  Calumet 
River  between  Hammond  and  its  present  mouth,  now  in  progress. 

In  view  of  these  facts  it  is  my  opinion  that  the  Grand  Calumet 
River,  Indiana,  from  one-half  mile  east  of  Hammond  eastward  to  Lake 
Michigan,  is  not  at  present  worthy  of  imi>rovement  by  the  General 
Government,  and  that  no  public  necessity  or  convenience  can  be  sub- 
served by  its  improvement. 

The  act  of  Congress  does  not  specify  the  capacity  of  channel  for  which 
estimates  are  desired.  The  estimate  herewith  submitted,  base<l  niion 
the  preliminary  examination,  is  for  a  channel  IG  feet  in  depth  and  200 
feet  in  width,  the  same  capacity  that  part  of  the  river  now  being  im- 
proved will  have  ux)on  the  completion  of  the  present  project.  The  es- 
timate also  includes  an  entrance  from  the  lake  between  parallel  piers 
extending  to  the  16-foot  contour  in  Lake  Michigan. 

The  estimate  is  as  follows ; 

DredgiDg  5,800,000  cubic  yards,  at  i:2  cents  per  yard |1, 276, 000 

Kovetment,  1,<)U0  linear  feet,  at  $U)  per  foot 2o,tW0 

Crib-work,  1,600  linear  feet,  at  S()0  per  foot 96, 000 

Total 1,3&7,600 

Add  10  per  cent,  for  contingencies I'JD.TGO 

Total 1,537,360 

An  accurate  survey  of  the  river  would  cost  (estimated)  $1,100,  bat 
as  the  above  estimates  of  quantities  are  believed  to  be  'within  10  per 
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cent,  of  what  woald  probably  be  shown  by  a  detailed  survey,  it  is  re- 
spectfully recommended  that  no  survey  be  at  present  made. 
^  Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall^ 


Captain  of  Engineers. 


The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  g.  a.  m.  uljkncrantz,  assistakt  engineer. 

United  States  Engineer  Office, 

Chicago,  HI.,  December  1,  1888. 

Captain:  I  haTe  the  honor  to  report  that  in  accordance  with  your  instructions  I 
have  made  an  examination  of  the  ^*  Grand  Calumet  River,  Indiana,  beginning  one- 
half  mile  east  of  Hammond,  and  thence  eastward  to  Lake  Michigan,"  the  result  of 
which  is  hereby  respectfully  submitted. 

The  part  of  Grand  Calumet  River  located  in  the  State  of  Indiana  consists,  like  that 
in  Illinois,  of  an  extensive  marsh  from  600  to  1,400  feet  in  width  with  a  channel  vary- 
ing in  depth  and  width  and  widening  in  a  serpentine  shape  between  the  banks,  which 
are  very  irregular  in  form  and  elevation,  but  show  a  gradual  and  considerable  in- 
crease in  altitude  towards  the  easterly  terminus  of  the  nver,  where  numerous  isolated 
sand  hills  reach  an  elevation  of  probably  100  feet,  which  for  this  otherwise  very  level 
country  is  quite  noteworthy. 

Counting  fh>m  the  steel  mill  slip  half  a  m  le  east  of  the  wagon-road  bridee  at  Ham- 
mond, and  three-fourths  of  a  mile  from  the  State  line,  and  alouff  a  direct  line  about 
midway  between  the  river-banks,  the  distance  to  the  old  ontiet  into -Lake  Michi- 
gan is  13^  miles ;  but  following  the  winding  channel  this  distance  is  increased  to  over 
15  miles.  The  many  bends  in  the  channel,  causing  this  difference,  increase  in  num- 
ber and  extent  of  crookedness  towards  the  easterly  terminus. 

It  is  a  noteworthy  fact  that  for  a  distance  of  nearly  9  miles  from  Hammond,  or  to- 
near  the  Lake  Shore  and  Michigan  Southern  Railway  Bridge,  there  is  a  much  better 
channel  than  that  on  the  lower  river  from  Hammond  to  Chittenden  Bridge. 

The  stretch  referred  to  has,  with  the  exception  of  a  few  short  distances,  a  continu- 
oos  depth  of  10  feet  or  more  (at  low- water  stage),  and  along  (considerable  distances, 
aggregating  in  length  about  3  miles,  the  bottom  was  not  reached  with  the  13-foot  lon^ 
sounding  pole. 

The  easterly  5  miles  are  very  irregular  in  all  respects.  The  depth  varies  between 
1  and  10  feet,  with  an  average  hardly  exceeding  3  or  4  feet.  The  channel  becomea 
here  generally  narrower,  with  more  extensive  and  irregular  bends,  occasionally  wid- 
ening out  into  an  open  slough  ;  in  other  places  becoming  almost  extinct  to  the  eye^ 
or  only  sufficiently  wide  to  push  a  small  skiff  through  it.  Through  this  part  an  im- 
proved channel  would  have  to  bo  made  iu  a  comparatively  straight  line  through  the 
marsh,  as  it  would  be  impracticable  to  attempt  to  follow  the  original  channel. 

The  north  banks  consist  mainly  of  bare  sand-hills,  high  and  irregular,  with  scat- 
tered pines  and  here  and  there  patches  of  heavy  underbrush.  The  south  banks  are 
generally  also  high  for  this  region,  but  are  more  regular,  and  mostly  covered  with 
heavier  timber  and  vegetation. 

The  bottom  of  the  nver  consists  along  the  whole  distance,  as  far  as  can  be  ascer- 
tained, of  a  more  or  less  thick  covering  of  mud  and  decayed  vegetation  over  strata 
of  sand  and  clay. 

There  is  at  present  no  navigation  east  of  Hammond,  nor  is  there  occasion  for  any 
as  yet,  as  there  are  no  enterprises  located  on  this  part  of  the  river,  except  East  Chi- 
cago, a  manufacturing  center  of  quite  recent  origin,  and  which  will  be  described  in 
another  report. 

There  are  two  ice-houses  on  the  south  side  of  the  river  between  this  place  and  Ham- 
mond. 

Eastward  from  East  Chicago  there  is  only  one  hamlet  (Clarke),  located  at  or  near 
the  river,  at  the  crossing  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Kailroad,  G  miles- 
from  Hammond. 

This  is  at  present  merely  a  railway  water  station,  with  twenty  to  thirty  houses,  and, 
perhaps  a  hundred  inhabitants.     It  has,  however,  a  post-office,  railroad  with  tele- 
graph station,  two  large  ice-houses  belonging  to  the  Washington  Ice  Company,  of 
Chicago,  and  one  small  store  with  general  merchandise. 

Besides  the  South  Chicago  and  Indiana  Railway  Bridge  at  Hammond,  there  are  tw» 
wagon-road  bridges  and  three  railroad  bridges  crossing  the  river  east  of  the  last- 
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(I)  (ittaon  TPagon-road  Bridge,  2j  miles  east,  ia  a  long  « 
uturab,  witli  ft  uftrrow  opening  at  tbe  channel  large  env 
boat. 

(i)  Clarke  Wagon-road  Bridgs,  at  Clarke,  6  milM  bom  th 
to  tlie  nreerdiuR  one,  wilb  a  similar  opening  at  the  ebaDn 

(:))  The  VitUbtrgk,  Fori  Wayne  and  Vkieago  Bail»*f  Bridgt 
In,  in  Tact,  uu  euibankineot.  bniltacroti  tbe  roanb,  with  »' 
hero-con tructeil  channel,  l>y  which  an  opening  ia  made 


M)    The  Lake  Shore  and  Michigan  SoMhem  Saitmiy  Bridg 

Koiut,  ii  similar  to  iho  pmcediug  one,  with  a  ti-foot  wide  d 
)UK  CTUHtlo. 

Ih)  The  Baltimore  and  Ohio  Eailvag  Bridge,  at  the  tenth 
ci'dioft  two ;  liutt  ho  embankment,  crouingtbemarshinai 
thoolherH,  U  much  longer,  and  tbe  abntoients  for  tbe  a 
borizontul  limbers  about  3  feet  above  the  wateT-lerel,  < 
haulcil  to  paim  Ibiii  placv.  Tbe  channel  is  very  indiatinc 
part  of  the  river  etwtward 

A.  map  ahowinK  the  portion  of  Qrand  Calumet  River  and 
fully  sabmlttoil  herenilh.  The  coutoara  of  the  river  bai 
shown  on  thiH  map,  liavo  been  ublainod  from  tbe  maps  of 
survo^VN  luiiler  the  Oeneral  Land  Departmeat  in  Washii 
winding  between  IbeHo  cantours  and  iho  depths  shown  tl 
flcicnt  iiccaracy,  from  notes  and  aoundings  taken  at  the  % 
give  a  curruct  idea  of  I  he  Koneral  character  and  features  o 

Such  dotuils  us  ruilroaJs,  lake  system,  towns,  etc.,  ha^ 
best  BOiirct-s  acui'ssible. 

Very  reapecifnlly,  your  obedient  aervant, 


JJ7- 

PRKLlMINAltY    EXAMINATION    OF    A     CANAL-WA 

waters  of  lake  michigan  with.  the  ca 
nino  at  a  point  on  the  calumet  elveb  on 
mono.  indiana,  and  kunnino  due  north  1 
thence  along  the  eastern  waters  of 
thence  northeast  to  lake  michigan. 

United  States  Enq 
Chicago,  J 

General  :  I  liaro  tbe  lioiior  to  sabmtt,  in  ace 
and  liarbor  act  of  AugiiKt  1I,1S^,  tbo  tbllowiug 
exitiiiiiiatioii  of  "u  caiial-way  coiniL'cliuf;  tbe  wa 
witli  tiw  Calumet  Uivci',  begiiiniiig  at  a  jwiut  oi; 
inil»  cast  of  Ilaiiiiiioiiil,  [nil.,  and  ruiiuiug  due  no 
tbcniHt  alotifj:  tlic  oastvni  waters  of  naid  Berry  La] 
Lake  Micbi^rmij  theKiirvey  tooutitiiateacaual  Ij 
wide," 

The  exiiniinatioii  was  made  under  luy  direction 
Liljencranlz,  whose  rei)ort,  witb  luap,  is  lierewitb 

Fmni  this  reiinrt  it  a])i>ear8 tbatlbe ground alo 
itay  has  an  averapo  elevation  above  low  water 
]>ractically  the  same  level  aa  low  water  iu  Laki 
feet  (varying  from  3  to  8  feet).  Tbe  soil  ia  sandy 
trees,  except  at  Berry  Lake,  which  is  a  small  1 
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one-foarth  mile  wide,  of  aa  average  depth  at  the  present  level  of 
Ijake  Michigan  of  about  1  foot,  which  is  probably  increased  to  3  feet  in 
spring- time  and  at  high  stages  of  water  in  Lake  Michigan.  The  bottom 
of  the  lake  is  sand  and  mud,  and  its  area  is  largely  overgrown  with 
marsh  grasses,  reeds,  and  sedges.  The  lake  is  separated  from  Lake 
Hicbigan  by  a  sandy  ridge  about  one-fourth  of  a  mile  wide. 

The  line  of  the  proposed  canal-way  is  crossed  now  by  five  railways 
and  two  highways.  In  addition,  it  intersects  the  town-site  of  East 
Ohicago,  where,  if  the  town  is  developed,  additional  bridges  must  be 
built. 

This  region  is  at  present  but  thinly  settled.  A  land  company  is  en- 
deavoring to  develop  a  manufacturing  town  at  East  Ohicago,  where  at 
present  some  sixty  houses  have  been  built,  and  a  number  of  manufact- 
uring enterprises  are  under  way  or  contemplated. 

The  mouth  of  the  proposed  canal- way  in  Lake  Michigan  is  distant 
only  6  miles  from  Oalumet  Harbor,  already  built  by  the  United  States 
Gk>vemment,  and  its  junction  with  the  Calumet  River  is  only  13  miles 
from  this  harbor  via  the  Calumet  Biver,  which  is  now  undergoing  im- 
provement by  the  General  Government.  The  proposed  canal  is  nearly 
4  miles  in  length,  and  would  therefore  shorten  the  distance  from  its 
point  of  junction  with  the  Calumet  Biver  to  Lake  Michigan  about  9 
miles. 

I  can  not  find  any  public  interest  that  will  be  subserved  by  the  pro- 
posed improvement.  It  is  desired  by  the  parties  that  own  the  lauds  in 
the  vicinity  of  East  Chicago,  and  are  interested  in  their  sale  and  in  the 
development  of  industries  and  population  here.  The  Calumet  Biver 
after  its  improvement  will  furnish  adequate  water  facilities,  and  it  is 
not  considered  that  the  shortening  of  the  distance  from  East  Chicago 
to  the  lake  of  9  miles,  for  a  small  population  represented  by  less  than 
one  hundred  houses,  even  if  desirable  for  them,  constitutes  such  a ''  pub- 
lic necessity"  as  to  require  the  expenditure  by  the  United  States  of 
over  $1,000,000. 

An  accurate  survey  of  this  canal- way  would  cost  about  $250,  but  as 
the  examination  just  made  is  sufficient  for  a  close  approximate  estimate 
of  quantities  of  work  to  be  done  in  the  construction  of  this  canal,  no 
further  survey  is  recommended. 

The  estimated  cost  of  this  canal  is  as  follows : 

Dredging  2,954,000  cubic  yards,  at  25  cents  per  yard ^738, 500 

Revetment,  3,000  linear  feet,  at$16  per  foot 48,000 

Crib- work,  2,000  linear  feet,  at|60per  foot 120,000 

Five  railway  bridges,  at  $30,000  each 150,000 

Two  highway  bridges,  at  |I2,000  each 24,000 

Total 1,080,500 

Add  10  per  cent,  for  contingencies 108,050 

Total 1,188.560 

No  public  interest  will  be  subserved  by  this  improvement,  and  in  my 
opinion  the  locality  is  not  at  the  present  time  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 

Captain  of  Eixgineers. 

The  Chief  of  Engimeebs,  U.  S.  A. 
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report  of  mr.  o.  a.  m.  uljrncraktz,  assistant  kngixker. 

Unitkd  States  Engineer  Office. 

Chicago,  IlL,  December  3, 186?. 

Captain:  I  liavo  the  honor  to  report  that,  in  compliance  with  your  orders, I hftvt 
inatlo  iiu  cxaiiiination  of  the  site  for  a  proposed  ''canal-way  connect  ing  the  waters  of 
Lake  Michigan  with  the  Calnmet  River,"  via  Berry  Lake,  Indiana,  the  result  of  which 
is  hereby  respectfully  submitted  i 

The  proposed  canal-way  commences  at  the  Grand  Calumet  River,  2  miles  ea^t  of 
the  Steel  Mill  Slip  at  Hammond,  and  runs  due  north  (on  the  section  line  betwe«n 
sections  :{^  and  :)3,  township  37  north,  ranjire  9  west  of  the  second  principal  merid- 
ian) to  Berry  Lake,  a  distance  of  *2  miles :  thence  in  the  same  direction  "aloug  the 
east<*m  waters  of  said  Berry  Lake;  thence  northeast  of  Lake  Micbi^n,''  a  total  dis- 
tance of  33-  miles. 

The  >rroiind  between  the  river  and  Berry  Lake  has  an  average  flevation  of  5  ffft 
above  low  water  in  the  river,  aud  consists  mostly  of  a  sandy  soil,  with  flcattered  (rc«« 
of  diminiitivc  dimensions,  through  which  a  clearing  has  been  partly  made  by  the  par- 
ties intercstpil  in  the  canal  project. 

Berry  Lake  occupies  portions  of  sections  16,  17,  20,  and  21,  in  township  37  north, 
range  0  west  of  the  second  principal  meridian.  It  is  from  1^  to  If  miles  long  by  aboat 
one-fourth  mile  wide,  but  with  an  average  depth  of  only  about  I  foot  at  a  low  'fX^ 
of  the  water-level.  The  character  of  the  shores  indicates  that  at  times  there  i:«  art^ie 
above  this  level  of  fully  2  feet.  Such  rise  is  probably  occasioned  by  rain-fall  aud 
drains  from  the  adjacent  country,  which  consists  of  long  and  8pariui;ly  timlkTPd 
ridges  with  intervening  swamps,  and  possibly  to  some  extent  by  the  tiiictnatious  of 
Lake  Michigan,  with  which  Berry  Lake  is  indirectly  connecte<l  through  ditchc!(, 
uniting  its  waters,  ria  the  lake  system  west  of  it,  with  the  lower  portion  of  Calumet 
River. 

There  is  ni  present  no  direct  connection  between  Lake  Michigan  and  Berry  Lake, 
though  it  is  claimed  that  at  some  period  in  the  past  such  has  been  the  case,  wLm  a 
small  crock.  Pine  Creek,  ran  from  a  point  at  the  tower  portion  of  the  easterly  sbon*  of 
Berry  Lake  in  a  northerly  direction,  and  emptying  somewhere  north  of  it  into  Lake 
Micliigan.  Tbe  long  and  narrow  swamp  found  in  just  about  such  a  position  as  de- 
scribed seems  to  verify  the  iissertion. 

The  noitlieriy  ]K>ition  of  Berry  Lake  has  a  hard,  sandy  bottom,  free  frt>m  weeds  and 
bnlrusbes  and  with  clear  water,  the  low  temperatuce  of  which,  together  with  the 
preceding  facts,  may  suggest  the  possible  cKisteuce  of  springs.  The  middle  aod 
soutberly  portions  have  layers  of  soft  mud,  occasionally  from  4  to  5  feet  in  thickoess 
over  tbe  sainl,  and  with  saud-bars  cropping  up  here  and  there  above  the  water  aiir- 
faee  in  tbe  former  [tart ;  tbe  latter  is  almost  entirely  covered  with  reeds,  wild  grass, 
and  similar  ve jactation. 

Between  Berry  Lake  aud  Lake  Michigan,  a  distance  of  about  one-quarter  of  a  mile, 
the  ground  is  mainly  composed  of  sand,  is  irregular  in  form  and  elevation,  ^hicb 
latter  varies  between  3  aud  8  feet  above  low  water  in  Lake  Michigan.  This  stretch 
is  crossed  by  three  railroads,  as  accounted  for  hereafter. 

A  driMlgo  was  fouinl  at  work  at  the  southerly  end  of  tbe  canal  site,  which  had 
completed  a  ebannel  about  40  fvet  wide,  and  for  a  distance  of  nearly  half  a  mile  fnim 
Calumet  River. 

The  canal-way.  if  made,  and  on  the  site  proposed,  will  require  the  constructioD  uf 
iive  railroad  and  two  wagoii-roatl  bndges,  as  foUowH*.  South  of  Berr>  Lake,  two  rail- 
road bridges  for  the  Chicago  and  Calumet  Terminal  Railway,  aud  the  State  Line  aod 
Indiana  (a  branch  of  tlie  Pittsburgh.  Fort  Wayne  aud  Chicago)  Railway,  and  one 
wagon-roatl  bridge  for  tbe  so-called  **  Indiana  Boulevard,"  a  road  running  from  Shef- 
field to  Gibson  Station.  North  of  tbe  lake  are  the  Pittsburgh,  Fort  Wayne  and  Chi- 
cago (main  line),  the  Lake  Shore  and  Michigan  Southern,  and  the  Baltimore  aod 
Ohio  Railroads,  tbe  latter  with  two  tracks,  and  one  wagcm  road,  for  which  all 
bridges  will  be  required.  The  various  streets  in  the,  as  yet,  but  partially  developed 
town  of  Kast  ('bicago,  will  eventually  have  to  be  bridged,  but  nothing  definite  can 
be  said  about  these  Ut  the  present  time. 

Of  the  above-named  railroads;  the  State  Line  an<l  Indiana  road  is  not  ytt  extend»J 
across  the  canal  site;  but  it  is  in  process  of  construction.  The  others  are  built 
and  in  use.  Tbe  main  line  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Railway  has 
a  station  at  the  nortberly  end  of  Berry  Lake,  after  which  it  is  named. 

Between  Grand  Calumet  River  and" Berry  Lake  has  lately  been  established  a  set- 
tlement, or  town,  which  x)ronnsesin  time  to  become  an  important  maun  fa  cturiug  cen- 
ter if  tbe  clabora(c  plans  i)rojected  are  carried  out.     It  is  called  East  Chicago. 

There  are  some  T)0  to  60  htmses  built,  and  others  are  uuder  way,  A  tank  factory  is 
in  operation  ;  a  saw-mill  and  a  railroad  repair  shop  are  being  built,  and  a  number  of 
other  enterprises  are  cont:<miplated.     The  proposed  canal-way  runs  about  through 
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the  center  of  this  place.  The  State  Line  and  Indiana  Railroad  is  now  mnning  regu- 
lar passenger  trains  between  Chicago  and  this  place  three  times  daily  each  way,  and 
is  erecting  a  depot  here. 

A  16,000  depot  is  approaching  completion  for  the  Cliicago  and  Calnmet  Terminal 
Toad,  several  streets  are  graded,  and  altogether  there  is  exhibited  an  activity  which 
promises  well  for  the  fntnre  growth  of  the  locality. 

•  •      .  #  •  «  •  ■ 

A  map  has  been  prepared  from  the  best  accessible  data  and  from  observations 
made  on  the  groand,  and  is  respectfully  submitted  with  this  report. 

Two  lines  of  soundings  were  run,  as  indicated  on  the  map,  showing  the  general 
depth  of  the  water  in  Berry  Lake. 

•  •  *      •  •  «  •  * 

Very  respectfully,  your  obedient  servant, 

G.   A.   M.    LiLJEKCRAMTZ, 

A%9\%iaH%  Engineer, 

Capt.  W.  L.  Marshall,* 

Corpe  of  Engineers  J  U,  S.  A, 


J  J  8. 

PREUMINARY   EXAMINATION    OF    BERRY    LAKE,   INDIANA,    FORMING   A 

NATURAL  HARBOR  OF  REFUGE. 

9 

United  States  Engine  kr  Ofi'ioe, 

Chmtgo^  III.,  January  3,  1889. 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
prelimiDary  examiDation  of  "  Berry  Lake,  forming  a  natural  harbor  of 
refuge,^  made  in  accordance  with  the  river  and  harbor  act  of  August 
11,  1888. 

The  examination  was  made  under  my  direction  by  Assistant  G.  A. 
M.  Liljencrantz,  who  reports  as  follows  : 

Berry  Lake  occnpies  portions  of  sections  16,  17,  20,  and  21,  townHliip  :i7  north, 
range  9  west  of  the  second  principal  meridian.  Jt  is  from  1^  to  If  niileH  lout;  by  one- 
fonrth  mile  wide,  with  an  averajje  depth  of  only  about  1  foot  at  a  low  stagfof  the 
water  level.  The  character  of  the  shores  indicates  that  at  times  th«re  is  u  rise  above 
this  level  of  fnlly  2  feet.     •     »     • 

There  is  at  present  no  direct  connection  between  Berry  Lake  and  Lake  Michigan, 
thonch  it  is  claimed  that  at  one  period  in  the  past  such  has  been  the  case,  when  a 
smalicreek,  Pine  Creek,  ran  from  a  poiut  at  the  lower  portion  of  the  easterly  shore 
of  Berry  Lake  in  a  northerly  direction,  and  emptying  somewhere  north  of  it  into 
Lake  Michigan. 

The  northerly  portion  of  Berry  Lake  has  a  hard  sandy  bottom,  free  from  weeds  and 
bnlrashes,  and  with  clear  water,  the  low  temperature  of  which,  together  with  the 
preceding  facts,  may  suggest  the  possible  existence  of  springs.  The  middle  and 
Bonthem  portions  have  layers  of  soft  mud  oceasionally  from  4  to  r>  feet  in  thickness 
over  the  sand.  The  southerly  portion  is  almost  entirely  covered  with  weeds,  wild 
grass,  and  similar  vegation. 

Between  Berry  Lake  and  Lake  Michigan,  a  distance  of  about  one  qiiarier  of  a  mile, 
the  ground  is  mainly  composed  of  sand,  is  irregular  in  form  and  elevation,  which 
latter  varies  between  3  and  H  feet  above  low  water  in  Lake  Michigan.  This  .stretch 
is  crossed  by  three  railroads. 

The  act  requires  a  report  upon  '*  Berry  Lake,  forming  a  natural  harbor 
of  refuge."  A  pond  covering  an  area  of  about  230  acres,  separ;ited  from 
all  waters  upon  which  navigation  exists,  can  not  be  con^^idered  as  meet- 
ing the  requirements  of  a  "natural  harbor  of  refuge,"  even  it  its  slight 
depth  did  not  prevent  all  navigation  whatever  upon  it.  It  is  only  a 
little  pond  in  the  interior  of  Indiana,  a  "  natural  harbor  of  refuge"  for 
aquatic  birds  only. 
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It  can  not  be  seen  how  the  TToited  States  ct 
hiirbnr  of  rofugf  "  hv  the  ezpenditore  of  any  ami 
improve  n  '■  natnral  harbor  of  refuge"  where  DO  t 
as  a  basis  of  improvement. 

No  public  int<^ret>t8  can  be  at  present  sab8erre< 
Lake,  anil  the  locniitj-  iu  my  opinion  is  not  now  w 
by  the  General  Government. 

Very  respectfally,  yonr  obedient  servant, 
W. 


The  Chi£f  of  Enqineers,  IT.  S.  A. 


JJ9- 

preliminary  examination  ok  gbamd  caldu; 

United  States  Ekoi 
Chicago,  IU., 

Gekebal:  With  reference  to  the  survey  of  the" 
Illinois,"  ordered  by  the  river  aod  barbor  act  i 
have  the  honor  to  ivport  as  follows: 

The  portion  of  the  Grand  Calumet  Biver  in  i 
Hnnimoud,  Ind.,  which  is  on  the  border  of  tbe  tw 
Hnibor,  a  distance  of  about  12  miles.  It  has  al 
and  work  i.s  contracted  for  under  this  same  act  ol 

A  survey  of  tbe  lower  portion  of  thisetretch,  viz 
the  mouth,  wns  made  under  direction  of  Major  Lyt 
neei'H,  in  1881-82  (see  Re)K>rt  Chief  of  Engineers,  1 
gress,  acting  npou  the  recommendations  in  this  r 
baibor  act  of  August  '2.  1S82,  required  a  Board  t 
lisb  dock  lines :  to  de&ue  the  cliunnel  from  tbe  i 
the  Calumet ;  to  make  estimates  of  cost,  and  to  i 
legislation  is  necessary.  The  reixirt  of  this  Board, 
ia  published  in  the  Annual  Beportof  the  Chief  of 
1748. 

The.v  establisheil  do<-k  lines  and  submitted  a 
for  a  channel  liOO  feet  wide  aud  16  feet  deep  fr 
Grand  Calnuiet  Kiver  to  tbe  Forks.  This  projs 
cubic  yanis  dr«iging. 

From  the  Porks  to  ouebalf  mile  east  of  Hamm< 
stretch  lies  within  the  State  of  Illiuois  except  1 
umet  was  surveyed  under  direction  of  M^.  W. 
1884,  and  re[M)ried  upon  byMiy.  T.  H.  Handburj 
March  -27, 1885  (Report  Chief  of  Engineers,  1885, 

Major  llantltmry  submitted  a  project  and  esti 
the  sanm  capacity  as  that  recomuieuded  by  the  B 
the  lower  part  of  the  river.  This  project  also  rei 
yanls  dredging. 

Both  these  surveys  were  elaborate  and  accur 
forwarded  to  the  Dejiartmeut,  aud  Congress  by  a 
iu  the  last  three  river  and  barbor  acts  bas  undi 
ment  of  the  river  under  the  project  submitted.  1 
ferring  to  ibe  reports  mentioned  that  no  separate 
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for  the  portions  of  the  river  within  the  limits  of  the  States  of  Indiana 
and  Illinois  respectively. 

Of  the  5,000,000  cubic  yards  of  dredging  required  under  these  projects 
now  in  course  of  execution  under  the  river  and  liarboracts  of  Jiily  5, 
1884,  August  5, 1886,  and  August  11, 1888,  474,566  cubic  yards  dredg- 
ing is  required  within  the  limits  of  the  State  of  Indiana,  and  the  re- 
mainder, 4,525,434  cubic  yards,  within  the  limits  of  the  State  of  Illinois. 
The  cost  of  this  work  will  depend  upon  prices  secured  after  public  ad- 
vertisement, if  done  by  contract.  The  cost  will  probably  not  exceed  20 
cents  per  cubic  yard,  which  would  make  the  work  cost  not  exceeding — 

In  Illinois $905,(te6.80 

In  Indiana 94,913.20 

Total 1,000,000.00 

The  cost  has  been  estimated  as  low  as  5  cents  per  cubic  yard,  not  in- 
cluding cost  of  plant,  if  done  by  dredges  owned  and  operated  by  the 
United  States,  but  my  experience  does  not  make  me  believe  that  the 
United  States  should  undertake  definite  work,  the  difficulties  of  execu< 
tion  of  which  can  clearly  be  foreseen  and  estimated  either  as  a  matter 
of  economy  or  advantage  over  the  contract  system. 

I  can  not  discover  that  any  greater  channel  capacity  than  projected 
is  demanded  by  any  interest  upon  the  Calumet  Biver.  The  region  is 
rapidly  settling  up,  and  new  enterprises  based  upon  the  navigation  of 
the  stream  are  conntantly  being  undertaken.  There  is  a  demand  for  a 
practicable  channel  16  feet  in  depth,  with  occasional  turning  basins,  ir- 
respective of  the  ultimate  width.  Such  a  channel  would  form  part  of 
the  adopted  project,  and  the  improvement,  if  not  limited  in  location  and 
extent  by  Congress,  could  be  made  progressive  throughout  the  portion 
of  the  river  in  question  with  great  benefit  to  the  interests  ot  this  region, 
i.  e.y  by  first  making  a  practicable  channel  of  proper  depth  throughout, 
then  widening  it  to  the  full  limits,  as  appropriations  are  subsequently 
made ;  the  comparative  cost  of  which  practicable  channel  would  be 
nearly  proportional  to  its  width. 

It  appears  from  the  foregoing  facts  that  no  further  examination  or 
survey  of  the  Orand  Calumet  River  in  Illinois  is  required  or  advisable, 
all  necessary  data  for  an  estimate  of  cost  of  an  improvement  of  any 
character  having  been  already  submitted  to  Congress,  or  attainable. 

As  this  river  and  lakes  connected  with  it  form  a  valuable  system  of 
navigation  well  worthy  of  full  improvement  by  the  Government,  and 
may  posmbly  at  no  distant  day  become  part  of  a  through  route  via  the 
Illinois  Biver  from  the  lakes  to  the  Mississippi,  the  interests  of  the  pub- 
Uc  in  the  navigation  of  the  system  should  be  carefully  guarded  by  ap- 
propriate legislation.  In  my  opinion,  in  addition  to  the  legislation  rec- 
ommended by  the  Board  of  Engineers  in  1882,  no  bridges  should  be 
allowed  with  a  less  draw  span  than  80  feet  perpendicular  to  the  channel 
Ettis,  over  any  part  of  the  Grand  Calumet  Biver  below  the  Forks,  or  over 
the  Little  Calumet  Biver  below  Blue  Island. 

A  small  map  showing  the  Calumet  Biver  system  is  herewith. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshaxl, 
Captain  of  Engineers. 

The  Chief  op  Engineebs,  U.  S.  A. 
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APPENDIX  K  K. 


IPROVEMENT  OF  RIVERS  AND  1IAR130US  ON   THE  EASTERN  SIIOUK  OF 

LAKE  MICHIGAN. 


ePORT  OF  MAJOR  WILLIAM  LUDLOW,  CORPS  OF  ENOrXUFRS,  BVT, 
LIEUT.  COL.  U.  S.  A„  OFFICER  ly  CHARGE,  FOR  THE  FliiCAL  YEAR 
JiSDING  JUNE  30,  1<^9. 

IMPROVEMENTS. 


Charlevoix  Harbor    and  entrance    to 

Pine  Lake,  Michigan. 
Frankfort.  Harbor,  Michigan. 
Harbor    of  Refngo  at  I'brtage  Lake, 

Michigan. 
MantHtee  Harbor,  Michigan. 
Lndington  Harbor,  Michigan. 
Pent  Water  Harbor,  Michigan. 
White  River  Harbor,  Michigan. 


8.  Muskegon  Harbor,  Micliigan. 

9.  Grand  Haven  Harbor,  M  rhigan. 

10.  Black  Lake  Harbor.  Michigan. 

11.  8augaliick  Harbor,  Michigan. 

12.  Sonlh  Haven  IIarl>or,  Micliigan. 
IH.  St.  Joseph  Harl)or,  Michigan. 

14.  St.  Jo8C[)h  River,  Michigan. 

15.  Michigan  City  Harbor,  Iu«liana. 


EXA3IINATIONS. 


i.  Sangatuck  Harbor,  Michigan,  to  ob- 
v.iiu  channel  of  navigable  width 
wi  h  a  minimum  depth  of  15  fe.  t, 
and /econstrn cling  piers. 


17.  Grand  River,  Micliigan,  from  Grand 
Rapids  to  Lake  Michigan,  for  channel 
of  navigable  width,  niiuiiimin  depth 
of  10  feet. 


United  States  Engineer  Office, 

Detroit,  Mich.,  July  1,  1881). 

Sir:  I  have  the  honor  to  submit  herewith  the  anmial  reports  relating 
\  the  works  of  river  and  harbor  improvements  under  my  charge  for  the 
jcal  year  ending  June  30,  1889. 

Very  respectfully,  your  obedient  servant, 

William  Ludlow, 

Major  of  Engineers, 
Bvt.  Lieut.  Col.,  U.  IS.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


GENERAL  REMARKS. 

There  are  some  considerations  relative  to  the  construction  an<l  regu- 
tion  of  the  harbors  on  the  east  shore  of  Lake  Michigan,  which  are 
'importance  as  affecting  the  methods  and  details  of  construction,  and 
le  provision  for  their  maintenance  and  protection. 
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to  (^oiitciiil  witb  ilie  iiiitural  forcea  aeekiug  to  obstrii 
even  ^vitti  all  tliu  aid  afforded  by  bank  aud  cbaunc! 
picra  prujectiiif;  into  tbe  lake  to  guide  the  carrent  ai 
wave  action,  lii  many  case»  barbors  bave  been  made 
cbannt'ls  tlirougb  the  sand  boitch,  eeparstiug  lui  ini 
large,  from  Lako  Micbigau,  and  iu  snch  tbere  is  do 
maintaining  tbe  channel,  or  one  tbat  may  oscillate  to  i 
to  tbo  varying  level  of  the  two  bodies  of  water. 

(8)  The  great  lakes  have  no  uniform  level,  as  has  tt 
and  tall  Kuildenly,  often  with  contracted  areas  of  high 
ter,  and  gmilnuity  witb  more  general  meleorologica 
trolling  ntiufalt  and  evaporation, 

Tbe  lako  level,  at  different  periods,  hOM  ranged 
below,  aud  as  much  above,  its  average  plane,  and  as  t 
extend  over  several  years,  the  depth  of  a  channel  at  c 
will  be  qitito  inadequate  at  another,  or  even  iu  the  ya 
tbitt  without  any  change  in  its  bed. 

It  follows  from  these  facts: 

FirKt.  Tliiit  the  movement  and  inflow  of  sand  is  a 
posing  agency  that  must  invariably  be  taken  into  oooc 
against  as  completely  as  possible. 

Second.  That  since  the  precautions  in  this  directioi 
elaborate,  must  not  chise  the  entmnce,  and  can  not  a1 
the  blowing  of  sand  and  the  inwaehing  of  sUt,  a  oonsti 
construction  an<l  maintenance  of  these  harbors  most  i 
dredge,  to  lieep  tbeir  depths  snch  as  lo  meet  the  reqa 
gntion  and  to  open  them  in  the  spring,  and  at  such  : 
forced  cessation  of  work  in  the  winter  or  tbe  ^ectf 
have  reduced  the  channel  capacity. 

Piers  and  training- walls  alone,  no  matter  bow  ezt 
themselves  make  or  maintain  navigatiou.  Where  ti 
the  dre^lge  in  the  sole  reliance,  after  all  precaattoDit  hi 
reduce  tbe  total  amount  of  work  that  it  most  perform. 
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Stetfis,  but  the  obo  at  Michigan  City  belonged  to  that  place  and  lias 
iewly  GOii!$tant  leork.  It  is  therefore  almost  a  ilxtun*  at  that  harbor, 
bliving  but  one  dredge  of  limited  capacity,  a  tag,  and  two  dmnp-scows 
ODnstitoting  a  dredging  plant  for  the  service  of  the  roinainiiig  13  har- 
bors distributed  aloug  250  miles  of  lake  coast  IVoni  St.  Joso]>h  to  Char- 
levoix. At  the  oi)euing  of  navigation  nearly  every  one  of  tlicse  im- 
peratively demands  dredging  to  permit  vessels  to  move.  Tlie  calLs  are 
»ften  made  again  during  the  summer  and  again  in  the  fall.  The  task 
A  manifestly  a  hopeless  one  for  onedi-c(1p:e  tonccom[)lisli,a8frorii  two  to 
ox  weeks'  work  is  required  at  every  visit.  Keconrse  is  then»l*ore  had 
'JO  contracts,  and  all  prices  have  to  be  paid,  ns  during  the  season  a 
Iredge  can  earn  $100  a  day  at  private  work  and  will  not  throw^  away 
its  time  for  less.  The  Government  dredging  costs  between  0  and  15 
sents  per  cubic  yard,  depending  on  the  locality.  The  contract  prices 
as  high  as  90  cents  and  $1. 

For  these  reasons,  and  because  the  objective  ])oint  after  all  of  the 
Soverument  expenditures  is  the  satisfactory  and  economical  mainte- 
iance  of  such  navigation  as  the  business  of  a  harbor  demands,  the 
proposition  is  to  divide  the  harbor  district  into  four  dredging  sub- 
liBtricts,  with  a  dredging  plant  for  the  service  of  each.  Michigan  City 
Barbor  is  one  of  these,  and  nearly  constant  work  is  net  dful.  It  has  its 
Iredge  and  scows,  and  needs  a  tug.  St.  Joseph,  South  Haven,  Sauga- 
tnck,  Black  Lake,  and  Grand  Haven  make  the  second  district;  Mus- 
kegon, White  River,  Pentwater,  and  Ludington,  the  thinl;  and  Manis- 
tee, Portage  Lake,  Frankfort,  and  Charlevoix,  the  fourth. 

This  arrangement  of  the  plant  will  permit  of  about  two  months' 
work  at  each  harbor  during  a  season  of  eight  months,  and  admit  of 
dispensing  with  costly  contract  dredging,  w  ith  adequate  maiiitenance 
at  all  times  of  channel  depths. 

The  estimates  for  1801  in  each  case  make  provision  for  a  due  fraction 
of  the  cost  of  a  plant,  estimated  as  follows: 

FV«r  a  dredge  of  600  or  700  yanln  daily  capacity si  1, 000 

Pbr  a  tag  to  tow  the  bcowd  for  duiiipiiii^,  and  conduct  tlio  ontiU.  hulttly  from 

harbor  to  harbor ! 1>,0U0 

For  two  duiu[)-iiC0\v8,  each  tif  70  yards  capacity :j,  ooo 

Total  cost •->(•),  000 

The  rapid  movement  of  large  vessels,  or  of  small  ones  even,  in  a  nar- 
row revetted  channel,  has  a  very  injurious  effect  upon  the  l)ank  ])ro- 
tectioo.  A  wave  is  projected  in  front,  and  the  subsequent  reaction 
upon  passiige  of  the  vessel  reduces  the  level  as  much  below  the  normal 
with  a  sucking  action  that  tends  to  ])uli  out  tlie  revetment,  and  lilting 
legislation  npon  this  subject,  authorizing  the  Secretary  of  VVar  to  make 
and  enforce  dae  regulations  in  tliis  regard,  as  has  been  done  in  some 
instances,  notably  the  St.  Clair  Flats  Channel,  seems  thc^  simplest 
remedy. 

Legislation  seems  needful  also  to  protect  the  ))iers  and  revetments 
from  destruction  by  fire.  The^i'  structures  are  of  wood,  and  from  ex- 
posure to  the  summer  sun  become  as  dry  astin<ler  and  as  inflammable. 
'The  smaller  vessels,  such  as  tugs,  etc.,  at  many  of  the  lumber  districts 
|)nra  slabs,  and  the  exhaust  from  the  stack  throws  out  lumps  of  fire 

Culess  livire  cages  surmount  the  stack  and  prevent  it.  At  numerous 
arbors  the  frequency  of  these  fires  is  attested  by  the  number  of  burned 
places,  some  of  them  of  eonsiilerable  extent,  and  in  one  case  the  light- 
Aeei>6r  stated  that  at  times  he  and  the  crew  of  the  life  saving  station 
i^ere  kept  busy  putting  them  out.    Some  of  the  more  important  towns, 
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Kiu*h  as  Lii(lin|):ton,  have,  in  their  own  iuterest,  made  k>cal  regabtNUH 
coiitml  the  matter,  but  iu  the  more  numerous  cases  there  is  no  lenb*!! 
tiou  nor  hope  of  any.    The  remedy  seems  to  be  in  a  general  en 
made  enforceable  by  the  local  Federal  authorities. 


KK  I. 


IMriiOVEMKNT  OF  CHARLEVOIX  HARBOR  AND  ENTRANCE  TO  PDfE  UK( 

MICHIGAN. 

The  i)roiect  of  18G8,  revised  iu  1875  and  187G,  was  to  open  a  straigM 
channel  from  Hound  Lake  into  Lake  Michigan,  from  100  feet  tolaOM 
in  width  and  12  feet  deei),  protecting  the  lake  entrance  with  piers  and 
the  sides  of  the  cut  with  close  piling.  In  1882  the  project  was  enlarged 
to  extend  the  12foot  channel  throngh  from  Bound  Lake  to  Pioe  Lab, 
83  feet  wide,  and  protect  the  banks  with  pile  revetments.  The  north 
pier  extends  800  feet  into  the  lake,  terminating  in  about  14  feet  of  water. 
This  portion  is  crib-work,  from  IG  feet  to  20  feet  wide,  some  of  whid, 
originally  built  under  direction  of  the  local  authorities,  is  very  irref^- 
lar.  The  shore  protection  is  about  900  feet  of  what  is  termed  '' plank- 
beam"  revetment,  consisting  of  two  open  lines  of  piles  about  afoot 
apart,  with  boards  and  plank  piled  longitudinally  between  them.  Thi« 
will  eventually  have  to  be  replaced  with  a  better  type  of  revet<ment. 

The  south  pier  has  about  300  feet  of  crib- work  in  the  lake,  withbotS 
or  I)  feet  of  water  at  it«  enter  end.  The  south-shore  revetment  issone 
1,500  feet  long,  of  pile  au<l  <^  plank  beam,"  which  is  much  decayed,  sad 
must  presently  be  replaced. 

Iu  the  ''  upper  channel,''  connecting  Round  and  Pino  lake^,  the  side* 
are  i)rotected  by  pile  revetments  about  350  feet  in  length.    The  saod 
drifts  into  the  channel  and  the  revetment  must  be  sheet-piled  to  makel 
it  tight,  and  the  north  revetment  nuist  be  continued  about  200  feet,  so  ' 
as  to  close  the  old  crooked  channel  which  now  causes  an  eddy  and  de^ 
posits  in  the  cut. 

The  old  irregular  crib  work  of  the  north  pier  was  sunken  the  natural 
bottom,  without  ])iling  or  enrockment,  so  that  it  has  been  dangerous  to 
dredge  in  its  vicinity.  This  portion  of  the  pier  will  require  rebuildiog 
in  order  that  the  channel  width  and  depth  can  be  obtained  with  safetj. 
The  south  i)ior  has  an  insullicient  extension,  as  the  littoral  diiftsmd 
wave  resultant  tend  to  the  accumulation  of  sand  against  it. 

Contract  was  nuule  in  February,  1880,  for  the  construction  of  tlireo 
additional  cribs,  50  by  20  by  18.}  feet,  on  stone  foundation,  which  viD 
extend  the  pier  into  12  feet  of  water,  leaving  two  more  50-foot  crilwto  1 
be  built  to  complete  the  existing  project.  On  June  30,  1880,  the  thwe  j 
cribs  had  been  huilt  to  a  height  of  ten' courses  of  timber,  and  prepara-  I 
tions  were  making  to  sink  them  on  their  sites.  Repairs  were  also  luiik- j 
ing  to  th(^  end  crib  of  the  north  pier,  which  had  been  badly  dama^  f 
eitlier  by  i(U»  or  a  collision.  Between  Julj- 17  and  August  3,  1888,  tixl 
Government  diedj;e  took  out  2,500  yards  of  sand  between  the  piers*  1 
making  a  narrow  J2-foot  channel.  Dredging  was  again  required  iuthe  \ 
spring  of  isSO  and  advertised  for,  but  the  price  asked  (24  cents)  was 
consi<U'rod  too  high,  the  bids  rejected,  and  the  work  is  now  underway 
with  the  Government  dredge. 

At  Charlevoix,  as  at  most  of  the  lake  harbors,  there  is  a  constantly 
recurring  necessity  for  dredging  to  obtain  adequate  depth  in  the  chamicl. 
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Jh  fhct,  it  may  be  said  that  tlie  drcdginjy  is  the  inaiu  featnre  and  the 
pier  and  revetment  works  are  but  necessary  adjuncts.  The  drainage 
area  which  discharges  its  surplus  waters  at  Charlevoix  is  some  50  miles 
square  in  extent,  but  Pine  Lake  is  a  large  body  of  water  and  a  con- 
Bidorable  rain-fall  raises  the  surface  to  but  a  moderate  amount.  While 
in  general  there  is  a  gradual  movement  towards  Lak(^  Michigan,  and 
therefore  an  outward  current  in  the  channel,  this  is  frequently  checked 
and  often  reverse<l  by  those  sudden  elevations  of  the  lake  surface  that 
ooustitute  so  marked  and  peculiar  a  feature  of  the  Great  Lakes.  A 
riae  of  1  to  2  or  even  3  feet  has  been  observed,  reversing  an  outflowing 
cnirent  of  1  or  2  miles  an  hour  with  considerable  violence,  and  as 
auddenly  subsiding.  It  may  be  said,  therefore,  that  but  little  eifective 
aid  can  be.  derived  from  the  discharge  of  the  rainfall  to  aid  in  maintain- 
ing the  channel  depth,  and  this  effect  would  in  any  case  cease  at  the 
end  of  the  piers  where  the  lake  is  reached. 

With  the  83,200  of  balance  July  I,  1889,  it  is  proposed  to  deck  the 
north  pier  and  to  revet  across  the  old  channel  between  Round  and  Pine 
lakes,  reserving  about  $1,200  for  dredging  and  urgent  repairs. 

Dnring  the  fiscal  year  ISOO-'Ol,  the  revetment  of  the  upper  channel 
between  Bound  and  Pine  lakes  should  be  sheet-pile<l  to  keep  the  sand 
fkt>m  coming  in  at  an  estimated  cost  of  $1,200 ;  and  the  south  revetment 
of  the  '^  lower "  or  entrance  channel  should  be  rebuilt  with  a  regular 
aheet,  pile  structure  at  a  cost  of  $9,000. 

Charlevoix,  with  Frankfort,  Portage  Lake,  and  Manistee,  constitute 
the  proposed  fourth  dredging  district,  the  purpose  and  details  of  which 
are  more  si)ecifically  set  forth  elsewhere  in  this  report. 

The  dredging  outfit  consists  of  a  dredge,  tug,  two  dump  scows,  at  an 
eatimated  cost  of  $20,000,  one-fourth  of  which,  $6,500,  should  be  paid 
by  Charlevoix.  The  operating  expenses  of  the  plant  for  two  months 
will  be  about  $2,100  in  a<ldition.  The  total  estimate  for  Charlevoix  for 
1801,  with  allowance  for  contingencies,  is  therefore  $22,000. 

The  buildingof  the  two  additional  50-foot  cribs  on  the  south  pier  should 
be  deferred  until  the  work  above  indicated  has  been  provided  for. 

The  Light-Hoase  Establishment  maintains  a  fifth-order  light  on  the 
north  pier-head. 

A  public  draw-bridge,  with  pivot-pier  and  two  50-foot  openings,  of 
which  the  south  is  the  channel,  crosses  the  entrance  at  the  inner  throat 
of  the  harbor,  adjoining  liounu  Lake.  The  bridge  is  operated  by  hand 
lever. 

Thia  work  is  located  in  the  Michigau  collection  district,  Michigan.    The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  186d,  as  amended  in  1876 $186,000.00 

Whole  amount  appropriate<l  from  1868  to  1889,  inclusive 93, 500. 00 

Whole  amount  expended 80,817.74 

Money  statement, 

July  1,  1888.  amount  available (2,9*20.80 

Amount  appropriated  by  act  of  August  11,  1888 r2,r)00.00 

15, 420. 80 
July  1,  1889,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $2,171.69 

July  1,  1889,  outstanding  liabilities 558.85 

July  1,  18H9,  amount  covered  by  existin[;  contracts 8, 595. 30 

11,325.84 

July  1,  1889,  balance  available 4,094.1H) 
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r  Aiixmiit.  (i'Htiiiiit(oil)  riHiuirml  for  coiiip1utii>n  of  extnti 
I  Amount  tliat can  bu  prntltably  eip«iiile(l  In  fiscal  v'^'arei 
I  Subuiitloil  in  uom|>liauce  witb  requirements  of  »eoli 
I     liaibor  nets  of  IBM  and  1667. 
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K  K  2. 
IMPROVEMENT  OF  FRANKFORT  HARBOR.  MICHIGAN. 

The  originsil  project  of  1866  was  to  connect  Lake  Anx  Bees  Scies 
ith  Lake  Micbigan  by  cutting  a  12-tbot  channel  200  feet  in  width 
iroagb  the  narrow  beach  separating  them,  reveting  the  (5ut,  and  pro- 
acting  the  entrance  by  piers.  In  1881  this  project  was  modified  toex- 
md  the  piers  to  rocky  bottom  in  10  feet  in  Luke  Michigan,  with  the 
lew  of  avoiding  farther  shoaling  from  outside. 

The  north  pier  now  has  a  projection  beyond  the  shore  of  400  feet, 
nd  a  total  length,  including  the  crib- work  and  revetment,  of  1,000  feet. 
*he  outer  pier  still  lacks  400  feet  of  the  lull  extension,  of  which  100 
iet  will  be  built  this  season.  The  south  pier  projects  1,050  feet,  has  a 
otal  length  of  1,350  feet,  including  shore  revetment.  It  lacks  2  cribs 
LOO  feet)  at  the  outer  end. 

The  works  generally  are  in  good  cx)ndition,  but  the  south  pier  needs 
D  an  average  about  3  feet  of  stone  filling.  Sand  fences  are  needed  at 
tie  beach-line  on  both  piers,, the  sand  drifting  particularly  over  the 
ooth  pier. 

Contract  was  made  in  February,  1889,  for  the  construction  of  two  50 
y  24  by  22^  feet  cribs  on  pile  foundations  in  extension  of  the  north 
ier.  Work  began  in  May,  1889.  By  June  30,  one  crib  had  been 
laced,  and  the  other  was  built  to  the  thirteenth  course.  As  soon  as  pnic- 
icable  after  the  opening  of  navigation  in  1889,  and  other  work  had 
een  disposed  of^  the  Government  dredge  was  taken  to  Frankfort  and 
ieepened  the  channel  from  lOJ  to  13  feet  by  a  cut  25  feet  in  width. 

Of  the  balance  of  $1,700  remaining  June  30,  1889,  it  is  proposed  to 
rxpend  about  $700  in  the  construction  of  sand  fences  to  prevent  the 
lling  of  the  channel  over  the  pier,  and  to  hold  the  remain<ler  until 
he  spring  of  1890,  when  further  dredging  and  other  work  will  be 
.eedecia 

For  the  year  ending  June  30,  1891,  provision  should  be  made  to  con- 
tract three  of  the  remaining  six  cribs  of  the  north  i)ier  at  an  estimated 
ost  of  $20,000,  and  to  till  the  south  pier  with  stone  at  a  cost  of  $1,000. 
'rankfort  is  in  the  dredging  district  with  Charlevoix,  Portage  Lake,  and 
lanistee,  and  should  pay  for  one-fourth  of  the  cost  of  a  <lredging- 
lant,  $0,500,  and  for  two  months'  work,  $2,100.  Thes(i  iteujs,  with  15 
€r  cent,  added  for  contingencies,  make  the  total  amount  required  for 
he  fiscal  year  1890^'91 ,  $34,000. 

The  Light-HouBO  EHtablLshnicnt  niiiiutiiins  n  Hixth-onlcr  li;;lit  near  tlio  end  of  tlie 
)iith  pier,  and  the  Life-Saving  Service  a  .station  at  the  inner  end. 

This  work  Ih  loeatod  in  tlio  Michigan  collection  di.strict,  Miehigan.  The  nearcHt 
ort  of  entry  is  Grand  Haven. 

^giual  estimated  cost  of  work  in  18GG,  as  animded  in  l^ritW  and  1870.. .  §*27H, 4:W». iW 

fThole  amoant  appropriated  from  IStiO  to  l6.*5U,  inclusive i?("»:{,  (W,  85 

jmoant  covered  into  the  Treasury,  Import  1871,  page  VXi f),  721,  fjO 

fThole  amount  exi>ended 247, 9;i2. 32 

Money  statement, 

nlyl,  1888,  amount  available $3,319.93 

jAaonut  appropriated  by  act  of  August  11,  1888 8, 000. 00 

11,319.93 
nly  1,  1889,  amount  expended  dnring  fiscal  year,  excluRive  of 

liabilities  outstanding  July  1,  1888 \ $(>12.2(> 

nly  1,  1889,  outstanding  liabilities 701.  (M 

nly  1,  1889,  amount  covere<l  bv  exiHting  contracts 8,081.  58 

l),3a')..1H 

nlyly  1889,  balance  availablo .' 1.1)24. 4r> 

i   ■  1 
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{Aiuonnt  (estimated)  required  for  completion  of  existing;  project 920,5(W.0A 
Anioniit  thatcau  bo  prulitably  uxpeDdod  iiifiscal  vear  ending  June  30,  lo91    ;ii,O00L00 
SubuiitttMl  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  If^^tHJ  and  18G7. 


Abstract  of  proposal  for  mproring  harbor  at  Franlfort,  Mich.,  receirtd  and  opened  Dtrem- 

ber  22,  1888. 


Piles : 

FoiiiulatioD IMir linear  foot 

Shoi't do.. 

TimlMT : 

Oak perMfeo(,B.M 

Ilonilock do.. 

Pino do.. 

Pine  plank do . . 

Iron: 

Nnt.«*,  scrt'W  and  washer  bolts per  pound 

Dril't  boltH  and  Htrap» do.. 

"NVnuJiflit  Hpik('8 do.. 

Rton«» per  cord 

Bmsh do.. 

I>rtHl|;iiig  fotmdat  iou per  cubic  yard 

Total  forono  crib 

Total  lor  two  criUs 


1.  Hiero  B. 
Hen  ^  Co. 


$1.60 
.40 

40.00 
22.00 
26.00 
20.00 

.00 

.05 

.00 

,0.00 

^6.00 

1.60 


5.13&02 
10, 273. 1.4 


2.  John 
Ifanro^jr. 


I0L96 
.07 

40.00 
18.00 
25.00 
24.00 

.e5 

.044 
.06 

10.50 

5.00 

.98 


4^701.05 
^402.10 


3.Tniminib 
CooprT.' 


.a 

40.« 
Ml« 

.« 
.ft 


4010.71 


*  Contract  entered  into  Febmary  25, 1880. 


COMMKKCIAL  STATISTICS  OF  BRAKKFORT  HARBOR,   MICHIOAN. 

Vessels  entered  and  cleared. 


Years. 


Fisral  \  oar — 

1>'S4 

1>8.'> 

18^6, 1*^87, 18.-8  . 
GaUiular  vear  \SifS 


K  amber. 


488 
261 

(•) 
1,342 


Revenne 
collected. 


ToaoatK 


I 
I 

$404.70  I 
75.  G6 


2i«.s; 


Not  stated. 


KK3. 

IMPIJOVKMKXT  OF  IIAKBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN 

The  ori^Miial  i)ui  pose  of  this  work,  as  set  forth  in  the  project  of  187ft 
was  to  secure  an  entrance  from  Lake  Michigan  into  Portage  Lake,  witl 
a  depth  of  IS  feet  and  a  width  greater  than  that  usually  adoptetl,  in 
order  that  it  sliould  serve  not  only  localneeds,  butasa  harbor  of  refugt! 
for  the  ^M'lieral  eoinineree  of  the  lake.  The  piers  were  to  reach  approi- 
iinately  to  the  18  foot  contour  and  conuect  with  the  deep  water  in  Port- 
age Lake.  As  so  far  eonstrue.ted,  the  north  pier  has  a  projection  of  <si> 
fQi't  to  about  Vi  feet  of  water,  and  the  south  pier  about  500  feet,  endiDj? 
in  7  or  8  feet  of  water.  The  sbore  revetments  between  the  lakes  are 
respectively  800  feet  on  the  north  arid  900  feet  on  the  south  side.    The 
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width  between  piers  is  370  feet,  aud  the  chanDel  depth  ranges  from  G^ 
:o  9  feet  near  the  north  pier.  The  north  pier  lacks  400  feet  of  tlie  ex- 
ension  originally  proposed  and  the  south  pier  700  feet.  The  wide 
ijiening  between  the  piers  has  i.ever  been  completely  dredged,  and  is 
sboked  with  accumulations  which  are  yearly  added  to  by  sand  <lriven 
n  from  the  Like  and  over  and  through  the  piers.  These  are  now,  fi^om 
apse  of  time,  in  a  condition  calling  for  partial  reconstruction.  The 
>nter  150  feet  of  the  north  pier  are  in  good  shape,  but  this  is  really  the 
>nly  sound  aud  serviceable  part  of  the  work. 

The  paucity  of  the  annual  appropriations  towards  the  com))letion  of 
30  considerable  an  undertaking  has  made  it  impossible  to  attain  any 
such  results  as  were  contemplated,  and  brought  the  history  of  the  work 
to  a  point  where  a  general  reconstruction  of  the  greater  part  of  it  must 
be  considered.  The  local  commerce  of  the  harbor  is  at  this  time  small 
and  its  requirements  as  to  depth  and  width  of  channel  moderate.  It 
becomes  a  question  whether  the  original  project  shall  be  adhered  to  or 
A  judicious  modification  of  it  made,  involving  a  reduetion  in  the  pro- 
jected depth  and  width  of  opening,  and  consequent  reduction  in  the 
total  cost  of  completion. 

In  accordance  with  the  original  plan,  which  would  still  call  for  an  ex- 
penditure of  $165,000  or  $170,000,  the  engineers  in  charge  have  recom- 
mended appropriations  of  $100,000  or  $150,000,  for  which  Congress  has 
allotted  $10,000.  In  view  of  these  facts,  it  seems  scarcely  worth  while 
to  continue  estimating  for  the  larger  sums,  and  it  would  seem  better  to 
reduce  the  scale  of  the  project  to  one  of  such  extent  as  may  reasonably 
hope  for  completion  during  the  present  generation,  and  thereafter  be 
maintained  by  moderate  annual  allotments  for  dredging  and  i*ei)airs. 

A  10- foot  or  12-foot  channel,with  an  entrance  150  to  200  feet  wide,  re- 
liably maintained,  would  be  of  some  value,  while  the  present  wide  and 
shallow  entrance  between  the  uncompleted  piers,  rotting  down  from 
age  and  exposure,  answers  neither  existing  nor  future  requirements. 
In  any  case  annual  allotments  for  dredging  will  be  needful. 

There  is  practically  no  current  through  the  entrance  other  than  the 
oscillations  due  to  the  varying  level  of  the  bodies  of  water  which  it  con- 
nects. The  piers  of  themselves  will  not  furnish  depth  ;  they  can  but 
protect  the  channel  from  excessive  incursions.  The  natural  action  of 
the  wind  and  waves  is  to  force  sand  into  the  entrance,  and  this  can  only 
be  removed  by  the  frequent  service  of  a  dredge. 

The  total  expenditures  to  June  30, 1889,  for  construction,  dredging, 
and  repairs,  amounts  to  $83,959.95.  During  the  year  just  closed  the 
channel  was  dredged  in  June  and  July,  1888,  cutting  a  10-foot  crhannel 
40  feet  wide.  With  the  appropriation  of  $10,(K)0  of  August  11, 1888, 
contract  was  made  to  remove  60,000  yards,  with  a  maximum  de])th  of  12 
feet.  Work  began  May  7,  1889,  and  up  to  June  30,  23,000  yards  had 
been  dredged  and  dumped  in  the  outer  lake. 

With  the  balance  of  $8,600  it  is  proposed  to  continue  the  dredging  to 
aie  amount  of  $5,000  or  $6,000,  and  hold  the  remaining  $3,000  or  $2,000 
!br  further  dredging  in  the  spring  of  1890  aud  such  repairs  as  may  be 
nost  urgeut. 

For  the  year  ending  June  30, 1891,  it  is  important  to  provi<le  for  nee- 
^88ar>' repairs  fur  the  entire  north  pier  shoreward  of  the  outer  150  feet. 
Che  total  length  of  the  portion  to  be  repaired  is  1,220  fei»t,  which  can  l>e 
»heet-piled  on  one  side  for  al)ont  $6,000.  Sand  fences,  to  i)revent  drift- 
Dg  from  beach  and  hills,  will  cost  $500. 

Dredging  is  the  present  main  requirement  at  Portage  Lake.  It  is  in 
he  dredging  district  with  Ohailevoix,  Frankfort,  and  Manistee,  and 
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•)>uiiKI  pay  a  fmirth  of  tliu  o^iHt  of  tliudredttioR  oo 
'..>iittisMml|;iiic  will  coat  ft4,lilM).  Tbcue  items,  w 
: .  I-  rohliiijioucies,  innke  tki>  totnl  niuoarit  required 
t  0,001). 

Till'  t'lUin,'  HOiith  jiior  ni'oda  ruliiiilding  atid  aD  i 
..r  ;mm>  fi'ct  if  10  or  12  fi-ot  of  water  in  Oewired.  Tl 
>-tit  I'stiinattHl  for,  Hiiu'<>  A  deuisiou  should  be  ms 
ixiNliii;;  l»n>it'i't  ia  t«  Vh>  carried  ont  or  niodifled 
nidlli  and  lit'ptli,  tlK>  Kimth  pier  (uin  be  moved  d 
SOU  :Vot  diNtiiiit  from  tlie  north  pier. 

T1ii>  \vi)rk  !;■  Ii'ciitpil  in  the  HU-hienn  PollootioD  <liitrf« 
port  of  I'lilry  i*  (;Taiiil  lUvou,  Mioh.    The  neaieat  light-he 

OiiSiinilp.snmutwl.wt  ..rwork.  1970 

W1u>li>  aiiioiiiit  ii|>titiiiirtitt(<il  ttma  It^J  to  1889,  incluBive  . 
Wlii'lc  nmoiiiit  t'xiirniloil 

^fon^  Ktatemeitt. 

.r.ilv  1.  l!*'*;*.  aimnitit  iiv!iil»l.l.> 

AiiKUiiit  »|i|>rt>|>riittiil  tiy  net  or  An|{i)Ht  11,  18dH 

Jiilv  1.  1"K),  uiiKiuiit  I'Xpi'iiilt'il  tlariiiK  liacnl  tmt,  exoliiai\ 

IliibilitUH imtMaiuHiiK  Jiilv  1.  IC** 

July  I,  18Mt.  «ult<tnii<Uii];UaluliliPH 

J  III}'  I,  \t"V,  niiiixiiil  ciivi'TtHl  by  oxlHliugi-ontnwbi 

July  1. 1K<),  liiiluiiri'  nvnilnl>k> 

{Aiiioiiiit  tfMiiii;tli-iU  TiHiiuTitl  fiir  vnuiiilutioQ  of  exiitino; 
AiiKiiiiit  1  liul  ciiii  lit>  iiitimabt^'  ospimwImI  in  tiMal  yemrendi 
Siilniiiiii'il  ill  i'iiiii)ihuiii-i>  Willi  imiuin-uionto  of  Hccttona 
lMVlH<rtli-Isi>l'  IH^illllll  ItXiT, 


<  ICAKUOR  0¥   IIEFI'OE   AT  POI 

Vi-'X  la  rnlertd  and  elctired. 
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K  K4. 
IMPROVEMENT  OF  MANISTEE  ILVIJBOU.  MICHIGAN. 

Theproject of  1866, mollified  ill  1870, 1874,  wiiHclesiji^neilto.securea  chan- 
nel 12  feet  deep  at  themouthof  the  Manistee  Kivcr  with  ]Hers  projecting 
to  tbe  14foot  curve  in  Lake  Michigan.  Tlie  Manistee  I(iv(*r  has  a  drain- 
age area  of  some  l,6008iiuare  miles  and  a  serviceable  outilowiii^  eurrent 
into  the  lake.  The  north  pier  projects  750  feet  from  short*  and  needs  2(K) 
feet  to  complete  it.  The  south  pier  has  ahont  the  sanit^  inojet^tion.  but 
needs  300  feet  for  completion.  The  widtli  b<*t\veen  the  piers  is  IcSO  feet, 
and  the  channel  between  them  is  good  for  14  feet  with  11.]  feet  in  the 
river  above  the  piers.  Some  300  feet  or  400  feet  outsich*  tiie  entranr.e  is 
a  shoal  with  about  12  feet  upon  it,  but  Li  and  14  ft^et  can  be  carried  in. 

The  piers  are  in  fair  condition,  needing  filling  and  decking.  Tiie  outer 
crib  of  the  north  pier  is  in  need  of  i-epairs.  Tiie  pile  revetment  in  con- 
tinuation of  tbe  north  pier,  1,100  feet,  is  in  a  dilapidated  condition  with 
rotten  fac«s  and  ties,  and  needs  rebuilding  above  the  water.  The  south 
pile  revetment,  500  feet,  has  abont  disappeared,  its  place  having  been 
taken  by  a  slab  revetment  and  piles  oC  Inniber  belonging  to  the  company 
occnpying  theland.  Dnringthepast  fiscal  year  contract  was  inach'for  the 
construction  of  two  50  by  30  feet  cribs  on  the  south  i)ier.  Woik  began 
in  May,  1889,  and  by  June  30  both  cribs  had  been  built  to  the  iourteenth 
course. 

The  expenditures  for  the  fiscal  year  1888-'S0  were  nominal,  with  the 
exception  of  $500  part  payment'for  the  survey  steamer,  pnx'.uied  in  May 
last  for  the  general  serviccof  the  harbors  on  the  east  shore  of  Lake  Mich- 
igan, and  paid  for  from  those  balances  which  were  best  able  to  furnish 
the  amount  required. 

With  the  balance  of  $0,800  available  on  June  30,  LSSJ),  it  is  proi)osed 
to  repair  the  outer  crib  of  the  north  pier  tind  i)ut  on  UH)  feet  of  decking, 
also  tosupply  stone  filling  tosouthpier,theseitenis  costingabout  81,070; 
to  dredge  between  the  piers  and  in  the  riverabove  to  theexttnt  of  81,000, 
and  with  the  remaiuing  $4,000  begin  the  reconstruction  of  the  north  ]>ile 
revetment  by  cutting  down  the  decayed  superstructure  and  building  up 
with  a  timber- face  and  sheet  piling. 

As  the  present  available  channel  depth  is  in  excess  of  the  draught 
that  can  be  carried  to  the  town,  about  1;^  miles  inland  on  IManistee  Lake, 
there  seems  no  present  necessity  for  extending  the  piers,  and  it  will  be 
preferable  to  put  the  existing  constructions  in  thorough  re])air  and  make 
provision  for  dredging  the  channel  through  to  the  lake  to  the  requisite 
depth. 

For  the  year  ending  June  30, 1801,  appropriations  sliould  be  made  for 
the  following  items:  For  the  completion  of  repairs  to  the  north  i^ier  re- 
vetment, $7,500;  one-fourth  the  cost  of  a  dredging  plant  for  the  fourth 
district^  $6,500 ;  two  months'  dredging,  $2,100.  The  sum  of  these  items 
is  $16,100,  and  with  20  per  cent,  for  contingencies  the  amount  required 
for  the  year  ending  June  30,  1801  is  $19,400. 

Whilethisamount  is  considerably  in  excess  of  the  usual  ai)proi)riation, 
it  is  proper  to  say  that  Manistee  is  one  of  the  largest  and  most  impor- 
tant shipping  points  in  the  district,  and  the  amounts  needed  to  keep  the 
horbor  works  in  rei>air  and  to  carry  the  improved  channel  to  connect 
vfith  Manistee  Lake  are  small  compared  with  the  commercial  interests 
involved. 

The  light-honse  establiHbment  niniutainsuHixtb-ordor  li^ht  on  i\w  soiitli  pier,  and 
tbe  Life-oaviDg  Service  baa  a  station  near  tbe  inner  end  of  tbe  nortb  pier. 
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This  work  islooated  in  the  Michigan  collection  district,  Michigan.    The  nearest  pot 
of  entry  is  Grand  Uaveu,  Mich. 

Original  estimated  cost  of  works,  186G,  as  amended  in  1871, 1873,  and  1875  $:i-20,53i.Sa 

Whole  amount  of  appropriations  1866  to  1889  inolusiye *^4a,O0O.M 

Whole  amount  expended .' : 23l,ti37.6 

M(mey  statement, 

July  1,  1888,  amount  available „ ^,m« 

Amount  appropriated  by  act  of  August  11,  1888 10,OUO.V 

17,211« 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 ^95. 94 

July  1,  1889,  outstanding  liabilities 255. 00 

July  1,  1889,  amount  coveted  by  existing  contracts 9, 331 .  00 

10,38L94 

July  1,  1889,  balance  available 6,831.55 

{Amount  (estimated)  required  for  completion  of  existing  project 7*2,  .532.50 
Amount  that  can  be  profitably  expended  in  HUcalyearendingJnne 30, 181)1.  19, 400. (H) 
Submitted  in  compliance  with  reixnirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 


Abstract  of  proposaU  for  improvitig  harbor  at  Mani$teef  Mick,,  received  and  opened  Dt- 

cemberia,  1888. 


Pil.'R  : 

Fotimlation pen  linear  foot . 

SluMrt do.... 

Tirubir: 

O.ik porMfeot.B.M.. 

Ilciulock Uu 

Pin(>    do 

riatik,  pi n« do 

Iron  : 

NiilM,  8  TOW  and  wusIht  bolta ' perpouud.. 

DriJi  UiAtA  and  Htr.ips do 

\Vi<>U};ht  Hpikes do.... 

Sfono perrord.. 

Bru8h ..do  ... 

Drcdgiiit;  foundaliou percabic  yard.. 


Total  for  ouo  crib  . 
Total  for  two  cribs 


1.  Tramaii  Se, 
Cooper. 

S-ChftriM 
Bemer.* 

3.fliero& 
HetribGei 

$0.80 
.26 

$0.96 
.30 

$L50 

.M 

40.00 
18.00 
2.1.00 
1-LOO 

40.00 
21.00 
24.  OU 
l&OO 

40.  OC 
20.  M 
26. « 
20.« 

.05 
.04 
.04 
8.00 
4.00 
.70 

.05 
.031 
.05 
6.25 
4.50 
.70 

.« 

.« 

.01 

10  01 

S0( 

LSI 

4.736.45 

4.065.50 

6,09&« 

9,472.90 

9,331.02 

12,IM.8I 

*  Contract  entered  into  February  26,  1889. 
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Vessels  entered  and  cleared. 


Pisral  vt'ar — 

1X84 

lJ-85 

18-6    

1887 

\HHS 

Calendar  year  1888 


Years. 


Number.     ^^^^\to.^ 


8.609 
3,560 
3,363 
3,412 
3t45a 
8,605 


$3,181.19 
1. 145.  S9 


991.^ 
968,r 
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Value  of  imports  and  exports, 

iinportis  1888 $1,522,164  00 

'!I>iMiiMtioezporto.1888 6,  744.  3K^U 

Jbrdsnozport8,1888 143.750.69 

Number  of  ve9$eU  entered  and  cleared, 

Satered  fitHn  d<raie8tio  porta,  1888  1,704 

Cleared  for  domestic  ports.  1888 1,782 

C9earod  for  foreign  ports,  1888 19 

Articles  entered  and  clearcdy  1888.* 


Articles. 


JBntered: 

(yoal tonH.. 

Merchandise do  .. 


QuaD  titles. 


5,223 
8,135 


Articles. 


.'  Cleared: 


Lumlx^r foot,  B.  M.. 

Mcrcliaiidise toiM . . 


QitantitieH. 


*From  a  statement  furnished  hy  ULt.  W.  B.  McI*heisou,  dopnty  collector. 


202, 875. 000 
1,042 


KK5. 

IMPROVEMENT  OF  LUDINGTOX  HARHOU,  MICIIIOAN. 

Prior  to  the  improvement  of  the  entrance  by  the  United  States,  a  nar- 
row channel  of  about  7  feet  depth  liad  been  made  between  Lake  Michi- 
gau  and  Pere  Marquette  Lake,  by  revetting  tiie  banks  of  the  natural 
ontlet  with  slabs. 

The  project  of  1867  was  desijjned  to  increase  tlie  depth  to  12  feet  and 
widen  the  entrance  to  about  200  feet.  The  project  of  l«S8r)  ]>ropoj5es  to 
widen  the  entrance  to  400  feet  and  increase  the  depth  to  18  feet,  and 
tbns  create  a  "harbor  of  refuge"  for  the  benefit  of  tlie  general  com- 
merce. The  fulfillment  of  this  project  would  requin'  the  removal  of  the 
present  south  pier  and  the  construction  of  a  new  one,  400  feet  distant 
from  the  north  pier,  to  which  it  has  been  objected  that  the  freer  run  of 
the  sea  from  the  lake  into  the  inner  harbor  in  Pere  Manpiette  Lake 
would  injure  the  existing  wharves  and  loading  facilities.  There  is  much 
weight  in  this  objection  and  it  is  probable  that  so  much  of  the  general 
results  sought  as  are  practicable  can  be  secured,  without  interference 
with  local  constructions  and  interests,  by  substituting  for  the  recon- 
struction of  the  south  pier  the  provisional  arrangement  authorized  in 
December,  1888,  by  which  the  new  south  pier  is  to  begin  opposite  the 
outer  end  of  the  present  south  pier,  and  the  interval  be  closed  by  a  pile 
and  stone  wing. 

As  the  works  now  stand,  the  north  pier  has  a  total  length  of  950  feet, 
projects  600  feet  beyond  the  shore-line,  and  terminates  in  about  15  feet 
of  water,  with  11  and  12  feet  soundings  2")0  feet  further  out  in  the  lake. 
The  south  pier  has  a  total  length  of  1,100  feet,  with  500  or  000  feet  of 
shore  revetment  in  continuation.  It  projects  into  the  lake  about  650 
feet,  and  ends  in  21  or  22  feet  of  water,  with  17^  feet  a  hundred  yards 
further  out.  The  channel  depths  between  the  piers  vary  from  13  feet 
to  16  feet.  The  drainage  area  of  Ludington  is  only  about  50  square 
miles,  and  there  is  practically  no  useful  current  in  the  entrance.  Dredg- 
ing has  to  be  resorted  to  from  time  to  time  to  hold  the  present  depth, 
and  an  increase  can  only  be  had  and  maintained  by  the  service  of  a 
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(In'ilp;c.  Diii'itij;  tlio  past  yoar  tbo  strip  of  lam 
liicr  tiiimi  wbtcli  it  has  beeu  propoiied  to  build 
tniiiHreiTcil  to  the  United  States, 

UiuliT  tlio  provisional  armngemeut  of  Decemh 
to,  (■nntnict  was  iiiniio  for  the  construction  of  tei 
ou  this  iinrlh  i>ier,  extending  it  5t)0  feet  to  its  fu 
30  liy  5()  feet  cribs  ou  tbe  new  south  pier,  ei 
witliin  six  ciiba  vt  300  feet  of  its  total  proposed 
also  ii!<hided  the  construction  of  the  140  feet  < 
tlie  present  outer  end  of  the  south  pier  with  the 
south  pier  extension.  All  the  above  piers  to  be  < 
the  wing  pier  of  two  rows  of  piles  'M  feet  apai 
stone.  Construction  besnn  on  June  5,  and  b.v  tl 
of  the  north  pier  crilw  were  under  way.  The  e( 
corii]))etion  of  nine  cribs  and  the  pile-pier  diirii 
and  the  ivniaining  eight  cribs  during  the  season 

The  north  pier  is  in  fair  condition,  needing  pai 
repairs.  The  north  revetment  needs  rebuilding 
sheet-piling,  to  exclude  sand  from  the  channel 
retpiired.  The  sooth  pier  needs  partial  refilling 
repairs.  The  south  revetment  is  very  open  at  th 
freely  to  the  channel.  This  should  be  stopiw 
shingle  shavings  loaded  in  place  and  sand-feucc 
drift  on  the  beach. 

With  the  balance  of  about  $53,000  available  . 
ducting  work  nndei  contract,  it  is  proposed  to 
cribs  to  the  sonth  pier,  estimated  to  cost  taSjOC 
north  i-evetnu'iit-,  deck  2r>0  feet  of  north  pier,  a 
$~>,(HH),  itu'.tnding  sand-fences;  to  refill,  redeck 
pier  !)nd  revotmentand  construct  sand-fences,  tf 
for  a  dn'dging  plant  with  two  months'  work,  $8,i 
1(1  percent,  for  contingencies,  will  advuutageou) 
euny  the  work  through  the  fiscal  year  euding  Ji 
tlieret'ore,  no  appixipriation  is  asked. 

Tli<'I,i>r1i[-I[i>iiM'  EitubliHlimfiitiiiaiiitniuaasiith-ot^c 
HDiilli  iiiiT,  anil  tilt'  l.iri'-!S.>ivi]it:  Service  has  a  statioo  uea: 

Tl'iM  work  i^<  t«i'iiii-i1  ill  t)ie  Mii'liiuuii  collectioQ  dUtri 
ixirr  ol'i'iitry  is  liiiiiitl  l[»v.'ii,  Micb. 

Ori(;iii:il.--riiiiiilMiuht«.f  iLework.iaiHi 

Ill  ]■■«• 

\Vli<il<-  iiMiiiimt  iii>nrni>ri:it('i)  rnoii  IXM  to  l>^,  inclDsive. 
\VLol.wiiim.iiit  .■xpniilra 

Moncg  statement, 

Jiilvl,  l^-H  niiiniiiit  nviiitalilu 

Aiiioiiiil  ii|>iiiniiriaU-.t  by  att  of  Augiist  11,1888 


int  cxiiriiiU'il  iltiriiii;  flnonl  joar,  escliie 

H.liiij:Jiil,vl.lWri 

iUKliiiH  ]{al>i1ititw.. 

nil  (;llVl^re(l  liy  exiDtln);  rontracta 


APPENDIX  KK — BBPOBT   OP   UAJOR   LUDLOW. 


2175 


PIBR  COK8TBUCTIO(f. 


1 

r 

It 

1 

1 

1 

5 

1 

!"i">' P«1lD«Tfo0«,.- 

IKrMfort.U.ir., 

11.  M 
.30 

3D.  on 

lULOU 

.M 
.l<3 

.;!."' 

0.M 

*':?; 

2.-..  i<u 
<.00 

to.  80 

ill!  DH 

».1KI 

,04 
•  Kli 

0,'w 
(.flu 

10.811 

IS 

t'iu 

•iTOK  Biul  irailier  bulla,  iier 

MiilViin.i«trii'p«"".'pi>r'iioiind.. 
sUHpikB .In... 

» 

w 

M 
Ml 

■M.V* 
13,  W 

!iw 

«.IHl 

«.77.2> 

__ 

« 

t 

d 

1 

r 

1 

= 

"-3 

r 

O 

3 

<j 

i»e  ,.ilc. 

-'••■'—'">'■ 

»0,M 

I0.2S 

•D.IH 

10.15 

KlOU 

|0,12 

ai.w 

'lo... 

sj,oo 

■.M.l)u 

^'■" 

:::;::::'"'T-: 

'"' 

■s 

■Si* 

■« 

M 

o.» 

5l25 

4.IKI 

4.  OK 

4.IIU 

*.(W 

r 

il.pik.l.i 

*.Si7.IO 

4,DM,T8 

«■""■■» 

;i.7io."s 

a,iM.]» 

ilcomrac 

Tn;4:!0.ro 

V*,m« 

1.,..K4F>, 

«.,!.«.:.. 

i.\S<W.lB 

itrut  enlvred  Inln  rubruar. 


COHUBRCIAL  STATISTICS   LVHIXGTIIN 

J'v*itlii  entered  and  dtared. 


YeBin. 

». 

ube™. 

T"iii)ii«e. 

.r_ 

. 

APPENDIX   KK — ^REPORT   OF   MAJOK   LUDLOW. 


2177 


should  be  sbeet-piled  and  otherwise  secured  against  seepage  and 
'ave  action.  The  work  will  cost  about  $10,;5()()^  to  which  should  be 
added  part  coat  of  dredging  plant  and  services,  $8,(>00,  making  the 
BStimate  for  1891,  allowing  10  per  cent,  lor  contingencies,  $20,800. 

The  Liif^htrHoase  Establishment  maintaius  u  sixth  order  harbor  li^ht,  and  the  Life- 
SaviuK  Service  a  station  on  the  north  pier. 

This  work  is  located  in  the  Micliigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven. 

OrijriD&l  estimated  cost  of  the  work,  1HCA\,  amended  in  1H73  and  1*^4 $-2()2,  S20. 00 

Whole  omooD t  appropriated  fro  u  18C6  to  ItftJl),  inc  1  usi  ve •2^5,  &4i).  00 

Whole  amount  expended 214,  i*J9.  Hfi 

Money  statement, 

July  1,1888,  amount  available $r>,2l4.78 

Amonnt  appropriated  by  act  of  August  ll,18dS 8,0(K).00 


Jnly  If  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,188H $1,368.(3(3 

Jaly  1,1889,  outstanding  liabilities 156.00 

Jnly  1 ,  1889,  amount  covered  by  existing  contracts 9, 19*2. 09 


13,214.78 


10,716.75 


July  1 ,  1889,  balance  available 2, 49-^.  03 

r  Amount  (estimated)  reiiuired  for  completion  of  existing  i)roject 37, 000. 00 

I  Amountthat  can  bo  prolUably  expended  in  fiscal  year  ending  June  :J0, 1891    20, 800. 00 
I  Submitted  in  compliance  with  requirementHof  sections  2  of  river  and 
[^     harbor  acts  of  1866  and  1867. 


Ab&tracU  of  propaeah  for  furnishing  malcrial  at  Pentwatvry  MUh.y  rvceivcd  and  opened 

December  22,  188-«. 


sro.1 


Kamo  of  bidder. 


t3 

3 

t5 


M  leit.  If.  M.  I'^"^  I^"""^'     I»''^  *="^**- 


Stone, 
I)ercor<l. 


Total. 


.Stephen  Bedford  ...  \ 

Geor  A,  Crawford 

S.  D.Kiiubark 

(Chicago  &,  Loinont  Stone  Company, 

n.  L  Holland,  roreiver 

Pai  khurst  6l  Wilkinm»a 


$21.00 


CenU. 


2.:si 


$:i.oo  , 


I 


ii.05  :, 


*$796.32 
3G0. 00 
ILO.  00 
117.42 

329.  CO 
lOL'.  87 


*  Contract  entered  into  for  tiinlHT  Kebninr.v  18, 1880. 
.    t  Bid  accepted.    Formal  contrat^t  waived.  * 


Abstract  of  proposals  for  improving  harbor  at  Pentivatcrj  Mich.,  rcceiced  and  opened  Jh- 

cemher  22,  Ibt^H. 


Material. 


Pllea: 

Foondation per  linear  foot. . 

Sheet do 

Timber: 

Oak per  M  feet.  B.M.. 

Hemlock do... 

Pine do... 

Plank,  pine do... 

Iron: 

Xuta,  screw  and  washer  bolts,  per 
pound 


Hiero  B.  !! 
llerr.*    I: 

■| 


Material. 


i  Iron — (*nntinucd. 
$1,50  |;         I>iil't-l)oltH  and  Htraps  .jxt  pound 
.50]'         Wroujilit  Hpike do 

I  Stone per  cord.. 

40.00  ij  Brush do 

26.00  '   Dredcinj;  foundation.. per enbio  yurd.. 
30.  00  . 


nieroB. 
Ilerr.* 


$0.06 
.07 

12.00 
5. 00 
2.00 


24.00  I 

.07  i 

I 


Total  for  one  crib. 


7,502.21 


S2iO  89 137 


•sheeted. 
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KK7. 
IMPROVEMENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

The  origiDal  outlet  from  White  Lake  into  Lake  Michigan  wa6  little 
Qore  than  a  narrow  drain,  navigable  onl}'  for  small  vessels. 

The  project  of  1866  was  designed  to  make  a  straight  entrance  200  feet 
u  width  between  piers  and  revetments  with  a  channel  depth  of  12  feet. 
Ls  constructed,  the  north  pier  extends  450  feet  into  Lake  Michigan  with 
,050  feet  of  revetment  on  the  north  side  of  the  channel,  and  the  south 
>ier  700  feet  with  1,150  feet  of  revetment. 

The  width  of  the  entrance  is  200  feet  and  the  depth  varies  from  8  to 
3  feet.  At  the  opening  of  navigation  this  season  but  7  feet  could  be 
sirried  through,  tbe  lake  being  a  foot  below  its  normal  stage.  As  in 
iinilar  cases,  constant  shoaling  occurs  between  the  piers,  partly  from 
be  action  of  the  waves  at  the  entrance,  but  in  larger  amount  by  wash 
LDil  seepage  of  sand  through  the  loose  pile- work  and  filling  of  the  pile- 
>iers  and  revetments  and  over  them,  in  the  vicinity  of  the  shore-line. 
Che  crib- work  of  the  outer  350  feet  of  the  south  pier  is  in  fair  condition, 
leeding  partial  decking  and  filling  and  minor  repairs,  but  the  inner 
>ortion,  consisting  of  pile-work,  and  the  entire  north  pier,  which  is  of 
dinilar  construction,  must  be  sheet-piled  on  both  sides  and  refilled  from 
;be  water  up.  The  same  conditions  exist  with  reference  to  both  revet- 
nents,  which,  furthermore,  are  decaying  rapidly  from  age  and  exposure. 
For  the  protection  of  the  channel  and  to  prevent  the  constant  intrusion 
>f  sand  it  will  be  needful  to  sheet-pile  their  entire  length,  2,200  feet,  and 
ater  to  partially  rebuild  them  above  the  water.  During  the  season  of 
1888  extensive  repairs  were  made  to  the  upper  i)ortion  of  the  north  pier 
or  700  feet  of  its  length,  and  new  filling  of  edgings  put  in  and  ballasted 
^ith  stone. 

Contract  was  made  in  February,  1880,  for  the  delivery  of  material  to 
•epair  the  upper  portions  of  the  south  pier  and  north  revetment,  but 
so  far  as  practicable  the  available  funds  in  hand,  amounting  to  about 
M9OOO,  will  be  used  towards  checking  the  movement  of  sand  into  the 
^hannel,  leaving  enough  to  redredge  in  the  spring.  In  April,  1889, 
contract  was  made  to  deepen  the  channel  by  dredging.  Work  began 
^.pril  23  and  continued  to  June  2,  removing  6,343  cubic  yards  of  sand 
lud  making  two  cuts  24  feet  wide  to  a  depth  of  12  feet,  for  the  tempo- 
•ar>'  relief  of  the  navigation. 

For  the  ensuing  fiscal  year  protective  measures  against  the  move- 
nent  of  sand  into  the  channel  are  necessary,  and  provision  should  be 
Dade  for  the  following  expenditures :  Sheet-piling  and  securing  on  both 
rides  and  refilling  450  feet  of  north  pier  and  400  feet  of  south  pier  at  a 
;o8t  of  $12,120:  decking  for  south  pier,  $600;  sheet-piling  the  revetment 
)ii  both  sides,  $5,500;  part  payment  and  use  of  dredging  plant,  $8,600. 
[n  addition  two  new  cribs  should  be  built  on  the  north  pier,  costing 
^11,000.  The  shoaling  outside  and  above  the  present  north  pier  sweeps 
iround  it  into  the  entrance  and  the  pier  needs  extension  as  a  defensive 
neasure.  This  construction  will  still  leave  the  north  pier  three  cribs,  or 
150  feet,  short  of  its  projected  length.  With  10  per  cent,  for  contingen- 
jies,  etc.,  the  estimate  for  1890-'91  is  $41,600. 

The  light-honse  establishment  maintains  a  foarth-order  flashing  coast  li|i:ht  on  the 
ihore  and  a  sixth-order  harbor  light  on  the  soath  pier.  Tbe  Life  Saving  Service  has 
I  station  on  the  north  pier. 
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COmnRCIAL  STATISTICS,  WHITE  RIVER  HARBOR,  MICHIGAN. 

FcBsels  entered  and  ch-ared. 


Years. 


Itocal  >*( 

18ft4 

l»ft 

1888 

1887 

1888 

Calendar  year  1888 


Nunil)or. 


304 
1,416 
1,623 
!,««> 
1.742 
1,4U8 


Kcvenuo 
collocted. 


Tonnase. 


$1,:J47.23 
476. 16 
313.65 


262, 440 
184.  247 
147, 142 


Articles  entered  and  cleared^  year  I88rf.* 


Articles. 


Merehandise paokages. 

Salt barrels. 

Feed'. tons.. 

Float bMTels.. 

OAtaand  corn bushels.. 

IJnie barrels.. 

Coal tons.. 


Quantities. 


11,990 
205 
446 
256 

0,400 
390 
1C5 


Articles. 


Quantities. 


Cleared: 

Timber feot.II.  M.. 

Pickets uuiiibiT.. 

Sli  ingles do 

Lath do  ... 

Slabs cords.. 

Railroad  ties number . . 

Apples ban'els. 


61,153.000 

lOU.OOO 

19.770,000 

'J,  345, 000 

16.544 

9,000 

2.000 


•Compiled  from  a  statement  furnished  by  Mr.  George  K.  TIancock,  deputy  collector. 


KK8. 


IMPBOVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

The  Muskegon  Biver  lias  a  drainap^e  area  of  about  2,400  square  miles, 
discharging  a  considerable  volume  into  Lake  Muskegon  and  usually 
DDaintaining  a  serviceable  outflowing  current  thence  into  Lake  Micbigan. 

Between  1849  and  186G  the  local  interests  improved  the  entrance  by 
building  slab  piers  and  revetments,  with  the  expectation  of  getting  rid 
of  a  shifting  bar  of  7  feet  that  lay  olf  the  mouth.  These  piers  were  built 
eon  verging  in  a  length  of  700  feet,  from  240  feet  apart  to  175  feet,  at  the 
outer  end,  and  in  1865  there  was  13  feet  of  water  between  them,  but 
the  7-foot  bar  had  transferred  itself  further  into  the  lake.  The  Gov- 
ernment  project  of  1866  proposed  to  give  the  piers  greater  extension,  so 
as  to  cot  through  the  bar  to  17  feet  of  water,  but  the  natural  forces  kept 
pace  with  the  construction,  and  in  1869  it  was  found  that  the  bar  moved 
oat  as  fast  as  the  piers  were  extended.  SStill  further  extensions  were 
made,  the  work  being  embarrassed  by  the  imperfect  original  slab  con- 
structions and  by  the  narrow  space  between  the  piers,  causing  frequent 
repairs  and  collisions.  In  1881  it  was  sought  to  remedy  the  difficulty 
by  projecting  an  outer  detached  north  pier,  leaving  300  feet  interval 
across  to  the  south  pier,  and  later  this  was  found  to  involve  further  ex- 
tension of  the  south  pier  to  give  it  the  greater  length.  By  1885  the  outer 
bar  had  been  so  far  gotten  under  that  a  clear  15  feet  (!ould  be  carried 
in,  although  in  the  year  following  this  was  re^luced  to  14  feet,  and  in 
1887  to  12J  feet,  with  13  feet  between  the  piers.  At  the  ])resent  time 
there  is  a  navigable  depth  between  the  ])iers  of  14  to  17  feet,  and  outside 
tfaem  14  feet,  with  the  deeper  contours  cilose  at  hand.  It  is  evident  that 
the  problem  of  the  outer  bar  is  near  solution,  or  has  reached  it,  but  it 
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is  also  (^car  that  tho  wash  and  drift  of  sautl  into  the  clianuol  between 
the  piers  have  largely  reduced  the  depth  it  wouhl  have,  due  to  thefkw 
of  the  river  and  the  contraction  of  the  entrance.  Farthermore,  itbu 
been  shown  by  experience  that  the  150-foot  oi)euiu^  between  the  end  of 
the  old  north  pier  and  the  outer  detached  i)ortion  shouhl  be  closed  to 
prevent  eddies  and  accidents.  At  the  present  time  the  north  pier  has 
a  total  projection  of  1,050  feet  beyond  the  shore-line,  which  has  greatly 
advanced  since  the  works  were  begun.  The  north  revetment  has  a 
length  of  1,450  feet.  The  south  pier  projects  800  feet,  and  the  south 
revetment  is  1,500  feet  long.  To  complete  the  existing  project  S  cribs 
or  400  feet  of  the  south  pier  are  yet  to  be  added.  The  condition  of  lUe 
piers  in  general  is  good,  although  the  extreme  outer  crib  of  the  north 
pier  has  slipped  from  or  broken  down  the  piles  upon  which  it  was  sap- 
posed  to  rest,  and  has  thrust  its  outer  end  into  the  lake,  projectiog 
downward,  apparently  intact,  with  it^^  front  a  foot  under  water  and  the 
rear  end  7  feet  above  it.  Tiie  north  pier  needs  sonic  decking  and  fill- 
ing. The  old  slab  revetments  on  both  t^ides  need  thorough  sheec-piJing 
and  other  repairs  for  their  entire  length.  About  350  feet  of  the  old  south 
pier  of  j)ile-work  should  be  stoutly  sheet-piled  on  both  sides. 

During  the  past  year  no  work  has  been  done  other  thau  prepacitory. 
Materials  were  purchased  for  closing  the  gap  in  the  north  piei*,  and  for 
repairs  to  north  pier  and  revetment,  and  contract  was  niaiie  Febniai;)*, 
1889,  for  the  construction  of  five  of  the  eight  remaining  cribs  on  the 
south  pier,  50  by  30  by  24J  feet,  on  pile  foundation. 

At  the  close  of  the  year  the  repair  materials  had  been  delivered,  and 
the  cribs  were  in  course  of  construction,  one  to  the  thirteenth  course, 
one  to  the  fourteenth,  and  two  to  the  second  course. 

With  tho  estimated  working  balance  of  about  $13,000  remaining  after 
allowing  for  cost  of  repairs,  etc.,  now  in  progress,  it  is  proposed  to  re- 
store the  equilibrium  of  the  outer  crib,  and  close  the  gap  in  tlie  north 
pier,  to  double  sheet-pile  the  pile  portion  of  the  south  pier,  and  make 
other  minor  repairs,  holding  a  balance  for  operations  in  the  spring. 

For  the  ensuing  year  ])rovision  should  be  made  as  follows:  Complete 
the  soutii  pier  by   adding  the  then  remaining  three  cribs,  costifig 
$18,000 ;  sheet-pile  3,000  feet  of  old  slab  revetment,  $15,000 ;  iiart  cost 
and  service  of  a  dredging  plant,  $8,600;   contingencies,  etc.,  $4,400,  | 
making  the  total  requirement  for  1891,  $46,000. 

Tho  Lij^Iit-lIoiiHc  Establishment  maintains  a  fourth-order  coa«t  light  on  the 
south  8horo,  and  a  Hixth-ordor  harbor  light  on  tho  Houth  pier. 

The  Life-Saving  Service  has  a  station  on  tho  north  pier. 

Tho  work  is  located  in  tho  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich, 

Original  estimated  cost  of  work,  18G6,  amended  in  1869,  1873,  1881,  and 

1884 $:«6,(i75.W 

Whole  amount  api>roi)riatcd  from  IrilH)  to  1889,  inclusive 279.  iX'tU* 

Whole  amount  expended - 230, 545.  H' 

Money  statement, 

July  1,  iaS8,  amount  available  SI, '^^1.1^    , 

Amount  appropriated  by  act  of  August  11,  IS-^ 45,  («)»>.  0-)    \ 

4ii,  :w.  1-^ 
Jnly  1,  1889,  amount  expended  dnringliscal  voar,  oxclusivo  of 

liabilities  outstanding  Jiilvl,  1888 1 ^,789.98 

July  1,  1889,  outstanding  liabilities UUOO 

Jufy  1,  1889,  amount  covered  by  existing  contracts 2G,Gir>.l-9 

30,u2r».ti7 

July  1, 1889,  balance  available 15,83?.ei 
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fAmouut  (estimated)  reqaired  for  complotiou  of  tixi9tiii<i:  i)rojcck $47, 075. 00 

J  AaioDnt thatcaubeprotitably  oxpeiuled iu  (iHcalyearendiiig  jiiiusiu,  IbUl    4(5,  OUO.  00 
I  Submitted  in  compliaooe  with  requirements  of  sections  2  of  river  and 
V     harbor  acts  of  1866  and  1867. 


AhBtrad  of  proposals  for  improving  harbor  at  Muskegon^  3/tcA.,  received  and  opined  De- 
cember 2*2,  1888. 


pum: 

yonndation,  per  linear  foot 

Sheet,  per  linear  foot 

Tiliber: 

Oak, per  1,000  feet,  B.M 

Homlock,  per  1, 000  feet,  O.  ^ 

Flxko,pcrI,000feet,B.:a 

Plaak: 

Pine,  per  1.000  feet,  B.M 

Iron: 

V.  S.  and  W.  bolts,  per  pound . .  . 

Drift  bolts  and  straps,  per  i>uund 

Wrought  spike,  per  i>ound 

Stoiw,  per  cord 

Bmah.  per  cord 

Drcdcinjf  fonmlatiou,  i>er  cnbio  yard. 

Total  for  one  crib 

Total  for  five  cribs 


1.  Edward 
G.  Crosby. 


6, 
27, 


$1.00 
1.00 

40.00 
17.00 
24.00 

18.00 

.05 

.01 

.05 

0.00 

4.00 

.30 

405.31 

020.55 


2.  llafion  Sc 
Kuglish. 


1.00 
.28 


40.00 
22.00 
27.00 

20.00 

.05 

.05 

.  05 

7.00 

4.00 

.50 

5, 147. 77 

25.73i<.85 


3.  Charles 
Berner.  * 


4.  Iliero 

B.  Herr 

&Co. 


$0.05     I 


30 


40.00 
22.00 
20.00 

18.00 

.05 

.U3i 

.05 

7.50 

4.00 

.70 

5,  028. 52 

25,142.60 


$1.00 
.40 

40.00 
20.00 
24.00 

20.00 

#.06 

.05 

.06 

11.00 

5.00 

.50 

5,T.J8.38 

28,691.90 


•Contract  entered  into  February  20,  1889. 

Ahntract  of  proposals  for  furnishing  material  at  Mnslcgon^  Mich.f  received  and  opened  De- 
cember 22,  1888. 


• 

• 

Name  of  bidder. 

Pine. 

a  u 

'3  ^ 

2  3 

Or- 

• 

Ko. 

Timber,  per 
l.Oi 0  feet, 
B.M. 

*$18.00 

o 

P. 

• 
Pi— 

¥ 

li 

rs 
W 

o 

6 

o 

1 

Stephen  Bedfortl 

*$18.00 

CcntK. 
*15 

(Jt-nU. 

$0.00 

2 

Thomas  "W.  Kirb v 

"'..'.'. 

'fl-io 

*4.'6o* 

112.  00 

2.00 
3.00 

8.  GO 

3 

Geor  Sc  Crawford 

4 

S.D.Kimltark 



15* 

2.34 
3 

5 

£.G.Crosbv » 

22.00 

10.00 

0.00 

0 

A..H.Pctrie 

7 

Chicago  and  Lemont  Stone  Company, 

U.  L.  Holland,  ntcei  ver. 
Parkhurst  &.  Wilkinson 

18.24 

8 

♦2.05 

'Contract  entered  into  February  18,  1889.  tConliact  entered  into  February  22,  1889. 

^Bids  accepted;  formal  contract  waived. 

COMMBRCIAL  STATISTICS,    MUSKKGOX   IIAUBOH,    MICIIKJA.V. 

Vessels  entered  and  cleared. 


Years 

Fiscal  year— 

1884 

1885 

1886 

1887 

Calendar  year  1888 


Number. 


7,100 
0, 1 12 
5, 543 
1,715 
2,665 


Ro venue 
collected. 


Tonnaco. 


$4,987.00 
1,621.34 
1, 025. 17 


232, 007 
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K  K  9. 

IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

TliiH  harbor  is  at  tbc  mouth  of  Grand  River,  the  largest  in  the  State, 
with  a  drainage  area  of  some  3,300  sqaare  miles.  In  its  oii|;iDal  ooofr 
tion  the  river  discharged  across  the  oi>en  sand  beach  between  highanl 
dunes,  but  its  volume  was  sufficient  to  maintain  a  shifting  and  variaUt 
entrance  channel  of  8  or  1)  feet  in  depth  with  15  to  18  feet  in  the  stiwii 
inside. 

Prior  to  work  by  the  United  States,  shore  revetments  on  thewwtk 
side  and  a  harbor  pier  with  beacon  Ii<»ht  and  fog  bell  were  maintaioeil 
by  the  l>(*troit  and  Milwaukee  Kailroad,  which  had  it«  terminus  awl 
de])ot8  on  the  north  bank  of  the  river,  opposite  the  present  town  of 
Grand  Haven. 

The  original  ])rqjiK!t  of  18(56,  with  subsequent  modifications,  provided 
for  a  channel  400  feet  in  width  and  a  navigable  depth  of  18  feet,  by 
means  of  parallel  piers  projecting  into  the  lake  and  extensive  shore aoil 
channel  revetments  on  both  banks.  In  1880  the  project  was  enlarge*! 
to  provide  for  a  considerable  extension  of  both  piers  atacostadilitioDal 
to  the  original  estimate  of  about  $300,000,  with  the  object  of  travereinjj 
the  outer  bar  and  reaching  the  20  foot  contour  in  the  Take. 

As  now  existing  the  north  pier  projects  abont  1,000  feet  and  the 
south  pier  l,t^50  feet  beyond  the  shore  line,  with  1,850  feet  of  shore  re- 
vetment on  the  north  side  and  2,350  feet  of  shore  revetment  and  1,(MW 
feet  of  channel  revetment  on  the  south  side.  The  north  pier  st'.Il  lacks 
750  feet  of  its  projected  development  and  the  south  i>ier  550  feet.  Three 
cribs,  or  150  feet,  are  to  be  added  to  tlie  north  pier  during  the  ^iresent 
season,  l^oth  piers  are  generally  in  gooil  condition,  needing  only  minor 
re])airs.  The  revetments,  particularly  on  the  south  side,  need  ctmsider- 
able  repairs,  ])art  of  which  are  in  progress.  The  north  revetment  is  in 
good  ct>ndition,  but  should  be  extended  about  1,500  feet  to  reach  the 
bend  of  the  river.  This  can  be  done  by  a  cheap  sheet-pile  cons':ructioii 
costing  J?4  or  $5  per  linear  foot. 

AVitiiin  the  i)ier8  and  the  i)rotected  portions  of  the  river  the  chauuel 
depths  vary  from  3  to  4  fathoms.  Outside  the  piers  the  depth  is  Ie.<s 
and  somewhat  variable,  ranging  between  14  and  10  feet. 

During  tiiei)asr  fiscal  year  extensive  repairs  were  made  to  the  south 
revetments,  and  these  are  still  in  ])rogress,  consisting  of  the  cuttin? 
down  of  rotten  timber,  rejilacing  with  new,  and  restoring  the  filling  of 
edgings  and  stone.  The  above  with  purchased  material  and  liire<i 
labor. 

Contract  was  made  in  February,  1880,  for  building  three  cribs  50  hy 
30  by  lM»  feet  on  pile  foundations  to  extend  the  north  pier.  Work  was 
begun  in  May,  and  at  the  close  of  the  fisciU  year  two  cribs  had  boen 
built  to  the  twentieth  course,  ready  for  sinking  in  place,  and  the  third 
to  the  twelfth  course,  an<l  the  foundation  for  the  first ciib  had  been  |)re- 
pared.  It  is  ])ro|)osed  with  the  balance  of  about  $3.(XH),  which  will  re 
main  after  deducting  cost  of  contract  and  re]>air  work  now  in  hand,  to 
construct  fences  costing  about  50  cents  per  linear  foot  <m  both  sides,  ami 
l)arti(*nlarlv  the  south  shore,  to  j)reventthe  movement  of  sand  fmm  the 
beach  into  the  channel,  and  to  hold  the  renUiiningsum  for  such  work  as 
shall  be  found  most  urgent  next  spring,  an<l  until  further  appropriation 
shall  have  been  made. 

For  the  lis<al  year  ISDO-'Ol,  juovision  should-  be  made  for  extending: 
the  north  revetment  about  1,000  feet,  at  an  estimated  cost  of  80,7.'^ 
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Deckiug  800  foet  of  tlio  north  pier  outside  the  shore  line,  $800;  filling 
and  repairing  north  pier,  $40?) ;  and  paving  one-fourth  the  cost  of  a 
clredpug  plant,  with  two  months'  work,  $8,000.  Ten  new  cribs  should 
be  built,  4  on  the  south  ])ier  and  G  on  the  north  ])ier,  at  an  estimated 
co8t  of  $53,000.  The  number  of  cribs  estimated  lor  is  about  what  can 
b«  properly  considered  as  a  season's  work  under  one  contract,  and  their 
construction  will  still  leave  6  cribs,  300  feet  of  north  ])ier,  and  7  cribs, 
350  feet  of  south  pier,  to  be  iiiompleted.  The  total  of  the  above  items, 
increased  by  ten  per  tent,  for  contingencies,  etc.,  is  $76,500,  which 
should  be  ai)pr()priated  for  1891. 

The  conditions  at  Grand  Haven  are  altogether  more  favorable  to  the 
construction  of  a  wide  and  deep  entrance  suitable  for  both  local  com- 
merce and  as  a  harbor  of  refuge  in  case  of  neeil  for  the  general  com- 
merce, than  at  any  other  point  on  the  east  shore,  and  the  favorable  re- 
sults thus  far  obtained  by  the  construction  of  piers  and  revetments, 
aided  by  the  large  volume  of  the  river,  are  such  as  to  warrant  the  ex- 
pectation that  the  further  expenditures  needed  to  complete  the  pi-oject 
will  be  correspondingly  justitied.  Tbe  immediate  need  is  for  the  exten- 
Bion  of  both  piers  to  about  the  twenty-foot  contour  in  the  lake,  beyond 
which  point  the  water  deepens  sharpl3\  It  is  possible  that  some  further 
extension  may  be  required  in  the  future,  but  so  far  as  the  indications  can 
be  studied  from  the  information  of  record,  such  extension  would  in  any 
case  be  moderate. 

Attention  is  invited  to  the  fact  that  about  three  seasons'  work  is 
neeiled  to  complete  the  piers,  although  the  remaining  23  cribs  could  be 
put  in  in  two  seasons  by  making  separate  contracts  for  each  pier. 


Thi»  work  iHsituati'd  in  tbo  Michigau  collection  district,  Michigan.    Grand  Haven 
is  a  port  of  entry. 


Original  efltiniated  cost  of  the  work,  18^»6,  amended  in  18>:*0 $652, 

Whole  amount  appropriated  from  1«5'2  to  I^ji^O,  iucluHi ve 549, 366. 15 


770. 47 
366.15 
Whole  amount  expended 521, 237.  b3 

Money  statement 


Jnly  1,  1S88,  amoiini  available $10,907.17 

Ainonnt  appropriated  by  act  of  August  11,  1H88 25,000.00 

35, 907. 17 
Julv  1,   18^*9,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ontstandinjr  July  1,  1«88 $7,396.a5 

July  1,  1W89,  outstanding  liabilities :i82.00 

Jnly  1,  IftO,  amount  covered  by  existing  contracts 19,647.04 

—    27,425.89 

July  1,  1889,  balance  available $8,481.28 

{Aoionnt  (estimated )  required  for  completion  of  existing  project 103, 404. 32 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    76,500. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867. 
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■^httract  of  proposah  for  furniMng  mattrial  at  Grand  Haven,  Mich.,  rectited  and 

Dtcember  22,  1«88. 


Ko. 


8 

3 


6 
« 

7 

8 


Kame  of  bidder. 


Stephen  Bedford  .. 

HaK^n  &  English  . 
Tliomas  W.  Kirby. 


I 


Cutler  St.  Savage  Lomber  Com 

panv. 
Goer  oc  Crawford. 


•{ 


Pine. 


Timber, 
i>orl,OUO 
^t,B.M. 


$18.00 


16.75 


S.D.Kimbark 

Chicago  and  Lemont  Stone  Com- 
pany. 
]>arkhur«t  &  Wilkinson 


Plank. 

perLOOO 

feet,B.M. 


$13.60 


Drift 

bolts,  per 

poand. 


OenU. 


2.34 


Edf(inea» 
per  cord. 


$L20 


2.10 


2.05 


Stone,    I 
per  cold. 


Tetak 


$7.9u 
8.50 


«.fiO 


7.90 


1.5&i5* 

i,r*s&M 

1,34411 
ULti 

Lie.  17 
§211.  at 


'Contract  entered  into  for  stone  Febniary  18. 1880. 
tContract  entered  into  for  edgings  February  21,  1880. 
^Contract  entered  into  Ifarch  2,  1880. 
^Bid  accepted.    Formal  contract  waived. 


Abstract  of  proposals  for  improving  harbor  at  Grand  Haven,  Mich,,  received  and  epmd 

Dtoemher  22, 1888. 


l.HieroB. 
Ilerr  &  Co. 


Pilos: 

Foundat  ion,  per  linear  foot 

Sheet,  per  linear  foot 

Timber : 

Oak.  ixr  1.000  feet,  B.M 

Hemlo*k.  per  1.000  ftMi»t,  B.  M 

PIne.perl.OOO  feet,  B.M 

Plank: 

Pine,  per  1.000  feet.  B.M 

Iron: 

NutH.  Rcrow,  and  wtMhor  bolts,  per 
pound. 

Drift.  lK>Ut»  and  straps,  per  pound  — 

Wrought  spike,  per  pound 

Stono,  per  foi-d 

Brush,  per  cord 

Dredging  foundation,  per  cubic  yard  — 

Total  for  one  crib 

Total  for  three  cribs 


fl.OO 
.40 

40.00 
22.00 
28.00 

22.00 

.00 

.05 

.00 

11.00 

4.00 

.50 

5.050.02 

17,  879. 70 


*2.  Charles 
Berner. 


$0.05 
.30 

40.00 
22.00 
26.00 

18.00 

.05 

.03i 

.05 

7.60 

4.00 

.60 

4,  OJW.  52 

14,050.56 


3.  Hagen  & 
Engliah. 


fl.05 
.28 

40.00 
23.00 
27.00 

20.00 

.05 

.04 

.05 

7.75 

4.50 

.50 

5,104.1-4 

15,492.72 


4.Thoma0 
W.Klrby. 


•iX05 
.23 

35.00 
25.00 
27.00 

22.00 

.06 

.05 

.or. 

11.50 

4.00 

.50 

C,  077. 49 

18, 232. 47 


'Contract  entered  into  Febniary  25,  1889. 
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Vesseh  entered  and  cleared. 


6.  White 
&  Finch. 


40.00 
2L0U 
27. « 

20.00 

.»4 

-WJ 

.o: 

0.9$ 

4.f<i 

.€0 

17,781.01 


Fiscal  and  calendar  years. 


Fiscal  ycnar  1884.. 
Fiiical  jear  1885  . 
Fiitcal  year  1880... 
Fiscal  year  1H87.. 
PlscslycMir  1883  . 
Calendar  year  1888 


Number. 


2,331 
1.GU4 
1,.1S4 
1.297 
1,8^ 
1,508 


$5,221.81  I  .  

1.08."i.  13      

l,5l8.:ftlJ  

I  63i.lM 

I       I  0J6.6J 

1,4UaW 
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Arliclea  entered  and  cleared^  1888. 


Articles. 

Quantities. 

Articles. 

Quautitiee. 

Entered: 

Merchandise tons.. 

Iron  ore do.... 

70.500 
3:».000 

Clcaml : 

Lumber feet,  B.M.. 

Merchandise tons.. 

Pig  iron do — 

52.000,000 
10,500 
15,000 

K  K  10. 


IMPROVEMENT  OF  BLACK  LAKE  HARBOR.  MICHIGAN. 

Prior  to  18G6  the  harbor  commissiouers  of  Holland,  ou  Black  Lake, 
had  made  a  new  outlet  into  Lake  Michigan  by  cutting  through  the 
beach  and  permitting  the  accumulated  waters  of  the  inner  lake  to  pass 
out.  This  was  done  in  a  night,  but  the  eroded  material  was  spread  out 
in  front  of  the  entrance,  forming  a  bar,  with  5 J  feet  of  water.  The  banks 
were  then  revetted  with  brush  piers,  and  these  extended  into  Lake 
Michigan  by  means  of  cribs  ou  brush  bottoms. 

The  project  of  1886  proposed  extending  the  piers  about  275  feet  to 
reach  the  12  foot  curve,  and  later  further  extensions  were  made,  but  at 
no  time  has  the  condition  of  the  channel  been  satisfactory ;  since  the 
absence  of  any  serviceable  current  in  the  entrance,  through  which  the 
flow  is  as  often  in  one  direction  as  in  the  other,  combined  with  the  vast 
movement  of  sand  under  the  influence  of  wind  and  waves,  and  the  per- 
meability of  the  piers  and  revetments,  have  combined  to  reduce  the 
depth  as  often  as  the  dredge  could  increase  it.  As  much  as  11  feet  has 
been  obtained,  and  as  little  as  5  feet  and  G  feet  have  followed. 

If  the  harbor  is  to  be  kept  open,  it  is  evident  that  means  must  be 
taken  to  prevent  the  sand  from  reaching  the  channel,  at  least  so  far  as 
shore  protection  can  effect  the  purpose,  and  thereby  enable  the  dredge 
to  make  and  maintain  a  navigation. 

As  now  constructed  the  north  pier  has  a  projection  beyond  the  shore 
of  600  feet  and  the  south  pier  780  feet,  with  1,270  feet  of  revetment  on 
the  north  side  of  the  cut  and  900  feet  on  the  south  side.  In  addition, 
some  old  wing  revetment  has  been  constructed  in  Black  Lake  to  hold 
the  shore  line.  The  piers  are  200  feet  apart  at  the  outer  end,  termin- 
ating in  12  feet  to  15  feet  of  water,  with  greater  depth  immediately  be- 
yond them  in  the  lake.  But  between  the  piers,  while  a  large  portion 
of  the  channel  from  Black  Lake  nearly  to  the  line  of  the  foreshore  car- 
ries 10  to  12  feet  of  water,  between  tlie  shore-line  and  the  ends  of  the 
piers,  for  a  distance  of  300  feet,  the  depth  is  almost  uniform  at  5J  to  6 
feet  from  side  to  side.  In  other  words,  the  sand-fences  on  both  sides 
of  the  cut  have  to  a  considerable  extent  protected  the  inner  portion  of 
the  channel,  but  on  reaching  the  shore  the  beneficial  effect  of  these  is 
lost,  and  the  permeability  and  low  elevation  of  the  piers  and  revetments 
permit  large  accumulations  of  sand  through  and  over  them.  During 
the  last  season  repairs  were  made  to  these  constructions  nearly  to  th6 
limit  of  the  small  amount  to  the  credit  of  the  work.  It  is  needful,  as 
soon  as  possible,  to  supplement  these  repairs  by  extensive  sheet-piling 
on  both  piers  and  revetments,  and  prevent  further  sand  accumulations. 
Sand-fences  are  needed  to  increase  the  remoter  protection  j  and  to  aid 
the  sheet-piling,  cedar  bark  and  shingle  shavings,  which  have  been 
found  excellent  material  to  check  the  seepage  of  sand  and  water  when 
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properly  appliod  and  secured.    For  this  purpose  eil^iiigs  and  slabs  tvd 
such  like,  however  lieavily  ballasted,  caonot  be  relied  upon.    TheUk« 
saud  is  fine  and  will  pass  almost  where  water  can.     Edgings  irill  not 
pack,  and  will  roll  and  move  when  exposed  to  the  sea  or  the  sactioii 
of  a  passing  vessel.    The  water  flows  through  and  the  sand  with  it 
What  is  required  is  a  material  into  which  the  sand  will  mat,  and,  by 
filling  the  interstices,  arrest  its  own  movement.    The  bark  and  br- 
ings referred  to  are  waste  products,  with  but  little  commercial  vthie, 
and  in  most  localities  in  lumber  districts  can  be  had  for  the  haulms. 

The  Government  dredge  is  now  under  orders  for  Black  Lake  as  mmni 
as  it  can  complete  its  work  where  now  engaged.  The  available  iMlance 
for  dredging  is  $400,  but  the  citizens  of  Holland,  for  the  sake  of  gettini; 
temporary  relief,  propose  to  subscribe  sufficient  money  to  enaUe  the 
dredge  to  made  at  least  one  cut  of  25  feet  through  the  channeL 

For  the  ensuing  fiscal  year  the  following  provisional  estimate  is 
maile: 

8and*fenco8 fl.OOO 

Sheot-piliug,  etc.,  *'2, 170  feet  of  revetment,  at  $3.50 7,600 

Minor  repairs,  Btone-fillin{(,  and  sheet-piling,  piers  when  neceaaary S.500 

Part  purchase  and  three  months' use  of  dredging  plant 9,660 

Contingencies,  etc ..••••.. 2,7^ 

Total  estimate.  1891 : t»,500 

The  Light- House  Establishment  maintains  a  fifth  order  harbor  light,  aod  the  Life 
Saving  Service  a  station  on  the  south  pier. 

The  work  is  located  in  the  Michigan  collection  district,  Michigmn.  The  neanrt 
port  of  entry  is  Grand  Haven. 

Original  estimated  cost  of  the  work,  1866;  amended  in  1873,  1879,  and 

1884 IJW9.071.44 

Whole  amount  appropriated  1852  to  1888,  inclnsive 964.6L^.1l 

Wliole  amount  expended S64,14X<^ 

Money  statement 

July  1,  1888,  amount  available IS.523.S1 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

7.5JJ3.8I 
July  1.  18.^.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 7,05«..'M 

July  1,  1889,  balance  available 471.47 

i  Amount  that  can  l>e  protitabl^v  expended  in  fiscal  year  ending  June  30,1891    23, 50U.  00 
<  Submitted  in  coinpliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  IdOG  and  18G7. 
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Vessels  entered  and  cleared. 


Tears. 


Nnmber. 


FiaoAl  year — 

1884 

188.5 

188C 

1887 

Galeiulur  yenr  1888 

*Not  sUted. 


121 
«7 


60 


Bevenne 
collected. 


$212.54 
10.57 
(♦) 


TonMS^ 


3.  ON 
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KKii. 

IMPBOVEMENT  OF  SAUGATUCK  HABBOE,  MICHIGAN. 

The  town  of  Saag^atack  is  situated  on  the  Kalamazoo  River,  about 
^  miles  above  its  mouth.  The  draiuage  area  of  the  stream  covers  some 
1,750  square  miles;  its  volume  is  large  aud  current  usually  strong.  The 
nver  now  maintains  a  navigable  channel  of  8  feet  and  upwards  as  far 
Eks  Sangatuck,  and  if  suitably  regulated  and  protected  could  be  made  to 
maintain  10  or  12  feet.  The  natural  difficulties,  however,  are  more  than 
Qsually  formidable. 

Prior  to  1867,  when  it  was  first  examined,  a  local  improvement  com- 
pany had  raised  $30,000  by  subscription,  and  invested  it  in  the  con- 
struction of  500  feet  of  slab-piers  and  revetments  on  the  north  side  of 
the  month,  and  1,575  feet  on  the  south  side,  with  the  purpose  of  remov- 
ing the  bars  obstructing  the  entrance.  The  depth  obtained  by  these 
works  seems  to  have  been  about  7  feet.  The  earliest  project,  that  of 
1867,  proposed  the  extension  of  the  piers  200  feet  apart  to  the  12-foot 
carve  in  the  lake,  a  distance  of  416  feet  and  1,632  feet,  respectively,  with 
the  object  of  securing  a  channel  of  10  or  12  feet  depth.  As  these  piers, 
together  with  the  necessary  dredging  and  other  adjuncts,  would  cost 
over  $200,000,  and  as  in  any  case  extensive  revetments  would  be  needed 
inside  the  mouth  for  considerable  distances,  it  was  decided  to  undertake 
these  works  first  and  maintain  the  existing  piers  by  suitable  repairs 
and  modifications. 

As  now  existing  both  piers  project  200  feet  beyond  theshoreline,  which 
has  advanced  since  1867  by  some  250  feet,  the  angle  of  the  piers  with  the 
shoreline  being  such  that  the  end  of  the  north  pier  is  about  opposite 
the  base  of  the  south  pier.  The  north  pier  is  apparently  open  pile-work 
from  the  subsidence  and  loss  of  the  filling,  and  the  waves  aud  sand  wash 
through  it  freely.  The  south  pier  is  of  better  construction  and  less  per- 
meable, ^o  additions  have  been  made  to  these  constructions  since  1876. 
The  old  north  revetment  is  in  a  ruinous  condition,  and  what  remains  of 
it  near  the  lower  bend  of  the  river  should  probably  be  taken  out.  Less 
attention  was  given  to  this  side  of  the  stream,  as  the  south  or  concave 
side  is  that  against  which  the  stream  presses  and  needed  regulation. 
The  south  revetment  is  some  3,650  feet  in  length,  reaching  to  and  around 
the  lower  bend  of  the  river.  The  latest  portions  of  it  were  built  in 
1874,  and  the  structure  above  the  water,  including  the  piles  which  sup- 
port it,  is  nearly  all  rotten,  except  where  new  material  to  a  moderate 
amount  has  been  introduced  to  save  it  from  destruction.  The  filling 
has  sunk  to  below  the  water-line,  and  the  river  passes  through  it  near 
the  bend,  and  out  again  into  the  channel  further  down. 

If  this  navigation  is  to  be  maintained  radical  measures  are  needful, 
and  unless  this  is  the  intention  it  would  seem  better  to  abandon  it  alto- 
gether than  to  spend  money  on  repairs  in  the  usele43S  attempt  to  prolong 
the  life  of  dilapidated  structures  that  in  the  course  of  a  few  years  at 
most  must  be  largely  rebuilt  or  perish  altogether.  The  greatest  difficulty 
to  contend  with,  one  which  has  existed  from  the  beginning,  and  which 
has  neutralized  both  the  power  of  the  stream  and  the  aid  given  it  by 
the  shore  revetments  and  constructions,  is  the  broad  expanse  of  naked 
sand  that  lies  on  the  north  side  of  the  river  and  for  a  distance  of  three- 
fourths  of  a  mile  adjoins  it  in  the  reach  between  the  lower  bend  and  the 
abandoned  village  of  Singapore  in  the  bend  above.    Over  this  desert 

the  oaod  is  in  constant  movement  with  the  wind;  and  every  year  euor* 
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tnous  qiintititios  of  it  ponr  iDto  tlio  river  and 
current  into  the  lower  reach  and  beyond  the  i 
lie  done  towards  deepening  tlio  navigation  it 
tbe  uortb  bank  to  above  tbe  sand  bills,  and  fe 
(if  the  river,  so  that  the  ioflnx  of  Band  may  bo  a 
tile  factor  eliminated  the  remaining  revetmenti 
the  pierB  extended  800  feet  to  tbe  15-foot  curv 
(Tom  time  to  time,  will  maintain  a  12-foot  navi 
projected. 
The  cost  of  tlii»  work  fs  roughly  compnteil  a1 
During  tbe  post  year  nothing  was  done  excc) 
livery  of  some  repair  material.  As  these  repfl 
{lortions  only  of  the  south  revetment,  and  as 
any,  is  to  make  those  revetments  tight  belon 
liest  diajwsition  of  the  repair  materials  will  he 
can  be  decided  what  measures  should  be  taken' 
ii»vigntioit  no  appropriation  is  asked  for  tbe  ei 

The  Ligbt-IIoiiw  Eetublishmeut  m&fiitaina  a  Sftb-ord 

Thin  work  in  iDditiiil  in  tlio  MicLii^u  collection  dial 
|iort  of  oiitry  Ih  Grand  Haven,  Miob. 

(irigiual  estimated  coat  of  the  work,  186T,  luodilied  in 

and  1882 

Whole  nmount  appropriated  from  ViS6  to  ld9i,  iuclndve 
Whole  aiDOUUt  eipemled 

Money  statement. 

Jnly  1,  lafW.  amonnt  nToilalHo 

Aiuouill  a|>l>ro]iriat<Hl  by  act  of  Anj^ut  11,  liriiS 


Jaly  1,  IH^,  nnionnt  expended  ilnrinff  ducal  vpur,  ex 

liabiliti-'sotiiHtiiiidiiiuJiily  1. 1*** 

July  1,  IBt^J,  ainonut  covered  by  existing  coiitnu-tM.. 


Jaly  1,  1SS>.  balnnf.1  availaljlo  .. 


So. 

Nanif  of  b 

„„„. 

., 

S.I.,Kin.Mrk 

i'»rlihur»t4. 
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COMMEUCIAL  STATISTICS,   SAUOATUCK  IIAKBOR,   MICHIGAN. 

Vesseh  entered  and  cleared. 


FiAcal  and  calendar  years. 


FlMftlyear  1884... 
TlBcalyear  1886... 
VbcalyeAr  188C... 
FiHoalyear  1887... 
Calendar  yevar  1888 


Number. 


300 
205 


602 


Revenne 
collected. 


$422.84 
lia86 
(•) 
(•) 


Tonnage. 


132,400 


*  Not  stated. 


*Arlicles  entered  and  olearedy  1888. 


Articles. 


Xntered: 

Merchandise tons.. 

Urain bushels.. 

Cleared: 

Lumber foet,  B.  M . . 


Quantities. 


3,260 
10.  COO 

2,000,000 


Articles. 


Cleared— Continued : 

Fish tons. 

Apples bunhels. 

Fruit baskets. 


Quantities. 


60 

5,000 

1, 000, 000 


*  Compiled  ftrom  a  statement  furnished  by  Mr.  R.  C.  Britain,  Saugatnck,  Mioh. 


KKi2. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR.  MICHIGAN. 

When  examined  in  1866  the  mouth  of  Black  River,  which  is  the  har- 
bor of  South  Hiiven,  had  been  protected  at  the  cost  of  the  citizens  by 
piers  and  piling,  and  had  an  entrance  width  of  85  feet  and  a  depth  of  7 
feet,  with  an  outer  bar  of  9  or  10  feet. 

The  project  of  1866,  as  later  modified  in  1869  and  1872,  designed  an 
,  entrance  of  180  feet  width  and  12  feet  navigable  depth. 

As  constructed,  the  north  pier  projects  800  feet  into  the  lake  and  the 
Bonth  pier  700  feet,  with  800  feet  of  north  revetment  and  950  feet  of 
south  revetment  on  the  banks  of  the  river.  The  outside  bar  has  12^ 
feet  of  water,  there  are  13  and  14  feet  between  the  ends  of  the  piers, 
and,  with  the  exception  of  an  intervjil  of  300  feet,  10  feet  of  water  can 
be  carried  through  the  channel  and  the  river  as  far  as  the  bridge,  about 
4,000  feet  up-stream.  The  interruption  to  the  10-foot  channel,  above 
noted,  as  usual  in  such  cases,  lies  outward  from  the  line  of  the  beach, 
and  the  depth  decreases  from  10  to  8  feet.  The  position  of  the  ob- 
struction indicates  its  origin.  It  is  formed  in  part  of  material  forced 
into  the  entrance  by  the  action  of  westerly  gales,  but  in  larger  propor- 
tion of  sanddritl  from  the  beach  over  and  through  the  revetments. 
The  drainage  area  of  Black  River  does  not  exceed  250  square  miles ;  its 
volume  is  comparatively  small  and  its  power  moderate.  It  is  able  ap- 
parently to  maintain  a  narrow  10  and  12  foot  channel  where  the  shores 
are  protected  from  erosion,  but  can  not  maintain  that  depth  in  conflict 
with  the  large  accessions  of  sand  in  the  vicinity  of  the  beach.  The  rem- 
edy is  also  obvious — the  movement  on  the  beach  towards  the  channel 
must  be  checked  at  some  distance  from  the  revetments,  and  these  must 
be  made  tight  enough  to  prevent  the  passage  of  sand  through  them. 
As  neither  of  these  measures  can  be  made  absolutely  effective,  and  as 
more  or  less  material  is  certain  to  reach  the  channel  from  the  banks  and 
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from  tlie  hiko,  irliaiici'  in  the  eiul  must  bo  had  upon  the  dretlge  toboU 
the  channel  at  sach  depth  as  the  navigation  of  the  i>ort  sliall  reqHixe. 

The  j«:eiieral  condition  of  the  works  is  fairly  p^ood.  The  south  iiiet  i« 
in  ^oo<l  condition,  needing  some  decking.  The  north  pier  nee<1s  fillin; 
and  decking,  and  the  onter  crib  is  so  badly  damaged  from  theacuouof 
ice,  and  possibly  collisions,  as  to  require  rebuilding  from  a  depth  of  6 
or  8  feet  below  the  water.  The  south  revetment  oii  the  inhabititl  bank 
is  in  serviireable  condition,  but  is  built  of  slabs  and  piling,  and  shonld  be 
sheet-iHled  to  make  it  tight.  The  north  revetment  should  bt*  similark 
treated,  and  the  inner  400  feet  of  it,  of  the  "  plank-bt^am  "  tyiH\  relmilt. 
For  KM)  feet  of  the  shoi*e-end  both  north  and  south  piers  slioiihlbc 
sheet  i)iled  on  both  sides  to  pi'event  the  washing  of  sand  throngli  tbeui 
by  the  waves. 

Contract  was  made  in  March,  1880,  in  pursuance  of  previous  adver- 
tisements for  the  construction  ol  a  crib  50  by  30  by  21A  feet  on  pile  fonn- 
dation  at  the  end  of  the  north  pier,  Uut  subsequent  inves titration 
showed  that  the  condition  of  the  outer  crib  and  of  the  channel  betiveeu 
the  piers  was  such  that  it  was  uee<ifnl  to  give  them  imor  attnitiou. 
The  dredge  was  sent  to  South  Ilaven  in  M<iy,  and  between  the  Sd  aud 
10th  took  out  0,000  cubic  yards,  nuiking  a  cut  2.*>  feet  witle  to  a  depth 
of  13  feet,  and  opening  a  clear  12-foot  channel. 

During  the  present  year  it  is  proposed  to  eiVect  a  modilieation  of  the 
crib  contract,  so  as  to  jirovide  for  the  purchase  of  the  material,  but 
omitting  the  construction,  whicrh  will  have  to  be  posti>one«l. 

With  t lie  balance  of  $»*^700,  available  ibr  i-epairs,  after  discharjiiii;: 
liabilities  and  reserving  the  dredging  allotment,  it  is  proposed  U*  make 
the  repairs  to  the  outer  crib  and  jiier,  construct  sand  leneing,  and  if 
practicable  a  portion  of  the  sheet-piling  on  the  north  shoi-e. 

For  the  ensuing  year  there  will  be  needed:  To  sheet-pile  200  fet»t  of 
nortii  ]>ier  and  100  feet  of  south  pier,  $2,400;  to  sheet-pile  350  ilM*t  of 
north  revetment  and  rebuihl  400  feet,  84,950;  to  sheet-pile  Ooo  tett  oi 
south  pier,  $3,000 ;  to  i)art  purchase  and  use  of  dredging  plant,  *S,Oiii». 
The  total  of  these  items  is  $10,550,  which  witli  10  per  cent,  for  con- 
tingencies constitutes  the  estimate  ibr  the  iiscal  year  1891,  $21,500. 

The  amount  recpiired  for  these  i)nr])oses  is  in  ex<*ess  of  thi»  a\era;:i: 
approi)riati(ms  that  have  l)een  made  for  the  work,  and  as  they  aiv  n* 
quired  to  maintinn  the  navigable  depth  which  it  is  the  jmrpose  of  thi! 
appro])riation  to  secure,  no  estimate  is  made  at  this  lime  tor  the  exteii 
sion  of  piers. 

Tbo  Hglit-liouso  establiKliiiinit  tiiaintuiiis  ii  fifth  order  light  on  (he  south  piiT.  and 
tho  lifc-HJiviiij;  sorvico  a  station  ou  tho  iiorth  pier. 

This  work  is  located  in  tho  Michigan  collection  district,  Michigan.  TIi-*  neuri'?! 
port  of  entry  is  Grand  Ilaven,  Micli. 

Original  estimated  cost  of  the  work,  LSOtJ,  amended  iu  1609  :*nd  167*^ >vjr.7, 40i'.  •*' 

Whole  amount  api)i(»priated  frcun  iJ^lki  to  18rfl)  ineluaivo PJJ.ikj'j*' 

Whole  amount  exp^'uded 1K>,  liT.'JT 

Money  statement. 

July  1,  IH^t^,  amount  a vailahh^ $li».'>' 

Amount  appropriated  by  act  of  August  11,  lb88 ln,i'ii'.'=^i 

li'.nl.'.:*'' 
July  1,  ld^i>,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  ISr'S 61,107.  S'J 

July  1,  IH^'J,  amount  covered  by  existing  contracts 5,  W7. U-^ 

7,Oi»4.;a) 

July  1,  lc*W>,  balance  avuilablo , ..,,. 3,01j.Cj 
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.  r Amount  (estimated)  required  for  completion  of  existing  prefect |2l,  500. 00 

1  Amount  that  can  beprontably  expended  in  fiscal  voar  ending  June  30, 1891    21. 500. 00 
I  8obmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  IdGG  and  lbG7. 


Ahetract  of  proposals  for  improi'iny  harbor  at  South  Haven,  Mich.,  received  and  opened 

December  22,  1888. 


Material. 

1 
Hiero  B.  Herr! 
&Co.* 

Material. 

Uioro  B.  Herr 
&.Co.* 

Piles: 

Foundation per  linear  foot. . 

Sheet do.... 

Timber: 

Oak   per  M  feet.  B.M.. 

Hemlock do — 

Pine do — 

Plank,  pine-. do . . .. 

Iron : 

I 

$2.00  ! 
.50 

50.00 
28.00 
34.00 
30.00 

.07 

Iron— Continned. 

Drift-bolts  and  straps,  per 
|)ouud 

Wrought  spikes  . .  .per  pound. . 

Stone per  cord.. 

Brush   flo 

Dredging  foundation  .  .x>cr  en.  yd . . 

Total  of  bid 

$0.06 
.07 

12.00 
5.00 
1.50 

7. 707. 20 

Nuts,  screw,  and  washer  bolts, 
per  pound 

*  Rejected. 

Abstract  of  proposals  for  improving  harbor  at  South  Haven,  Mich.,  received  and  opened 

February  25,  1889. 


Material. 


PUes: 

Foundation  .  .per  lin.  ft . . 

Sheet do  ... 

Timber: 

Oak  ....per  M  ft,  B.  M.. 

Hemlock do — 

T*ine  ..............  do . . .  ■ 

Plank,  pine do. . . . 

Iron: 

Note,  screw,  and  washrr 
bolts per  lb.. 

Drift- bolts  and  straps, 
per  lb 

Wrought  spikes. per  lb. . 

Stone per  cord.. 

Brash do  .. 

Dredging  foundation,  per 

cu.yd 


45.00; 
24.  (H) 
20.00 
20.00 


.05 
.06 

10. 00 ; 

4.00 


$1.50 
.40 

50.00 
25.00 
30.00 
30.00 


.06 

.05 

.061 

11.00 

5.00 


•^ 


Ho 


1.50:        2.00 


$1.50 
.50 

50.00 
26.00; 
30.00 
30.00 


.00 

I 

.05! 
.05, 

11.  oo! 

5.00i 
2.00 


to 


$1. 00 

.40 

40.00 
24.00 
28.  00 
22.00 


I 


p 

a 


0' 

.a 
o 

>-5 


Total  of  bids 6, 203. 02  7, 068. 27  7, 214. 96 


.05^ 

.04 

.05 

9.50 

5.00 

.80 


40.00; 
25. 00! 
2  J.  00 
25.00 


.00 

.05 

.07 

10.00 

5.00 

1.75 


$1. 


40. 
24. 
31. 
28. 


20 

40 

0) 
(10 

oo! 

00: 


$1.  r)0 

.40 

40  00 
22.  04» 
25.  00 
Zi.  00 


5, 837. 08  6, 717. 23 


10. 
3. 


06 

05 
06 
00 
00 


I 


1.25, 


.06 

i 

.05 

.06 

9.50 

5.00 

1.25 


1^ 
S  . 

IS 

00 


$1.50 
.60 

ro.  OO 

28.00 
30.00 
30.00 


.08 

i 

.ool 

.08> 

12.00 

6.00 

1.00 


•§ 


6,  359. 44;6. 093. 98,7,  347. 15 


$1.00 
.40 

4).  00 
26.00 
30.00 
25.00 


.06 

.05 

.05 

11.50 

5.00 

1.50 


0,835.84 


*  Contract  cDtercd  iuto  March  23, 1889. 
COMMERCIAL  STATISTICS,   SOUTH  HAVEN  HARBOR,    MICHIGAN. 

Vesseh  entered  and  cleared. 


Fiscal  year. 


Number. 


1881 

1885 i 

1886 

1887 1 

1888 I 

I 

BNa  89 ^138 


466 
361 
283 
264 
420 


Revenue 
collected. 


$555.72 
20t.50 
113.55 


Tonnage. 


52, 800 
20,134 
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KK13. 
IMPUOVKMENT  OF  ST.  JOSEPH  HABBOK,  MICHIGAN. 

This  work  1ms  been  under  iniproveineiit  by  the  United  Stales  tdutt 

1S:3(J. 

Tlie  piqjee.t  of  l.S(J(),  modified  in  1874,  had  in  view  an  entrauc«  depiii 
of  ItJ  feet!  Tliis,  and  more,  lius  been  fully  secured  between  the  piew, 
bui  the  depth  in  the  open  lake,  2(K)  to  250  yawls  in  advance  of  thei»iew. 
limits  tlu»  draujxht  to  15  feet,  which  can  not  bo  increjised  without  vtn 
considerable  expenditure  for  pier  extensions  and  dre<lgin«j:.  Inside  the 
])ii*rs  the  natural  rep:imen  of  the  basin,  with  judicious  treatment,  will 
suUire  to  maintain  channel  depths  of  12  to  13  feet,  and  to  increase  this 
to  15  feet  the  services  of  a  dredfi^e  are  necessary. 

The  lienton  Harbor  Canal  is  practically  without  current,  and  to maJD- 
til  in  the  chiumel  more  or  less  frequent  dredging  will  be  reqnired, 
althouL'h  it  may  be  found  practicable  and  advisable  Iiei'eafter  to  uio^liiy 
this  featnrt'  somewhat,  and  improve  the  sanit.iry  conditionsof  theoaDal 
by  admitting  into  its  uj)per  level  a  limited  and  controllable  portion 01 
the  volume  o\'  the  Paw  Paw  Kiver.  This  is  a  matter  for  consideration 
after  careful  ascertainment  of  data.  t>o  far,  therefore,  as  the  iiiaiu 
works  are  concerned,  the  results  already  attained,  or  readily  attainabit, 
mav  bi»  regarded  as  substantially  meeting  the  requirements  of  the  pnh 
ject,  although  nuich  remains  to  be  done  for  the  development  of  the 
naturally  good  commercial  facilities  of  the  harbor  in  obtaining  ami 
holding  adequate  channel  depths  and  widths  by  the  use  of  the  dredge, 
and  in  providing  for  the  due  repair,  security,  and  efficiency  ot  the  |)er- 
manent  constructions  upon  which  the  future  nuiiutenance  of  the  navi- 
gation nuist  depend. 

As  in  all  similar  cases,  these  have  suffered  from  the  delays  and  i>ost- 
ponements  due  toinsufiicient  and  defern»d  appropriations  fortheiic*m- 
striKiinn,  so  that  before  a  pier  whose  full  extension  is  needful  tosectire 
the  desired  depth  can  be  completed,  the  earlier  part  of  it  has  alreadv 
decayed  jind  must  be  largely  rebuilt.  In  some  case^  this  operation  is 
gour  tiirough  sev(»ral  times  before  the  terminal  work  can  be  done;  ami 
the  ultimate  cost  of  construction  is  thereby  seriously  enhanced. 

The  north  ]>ier  at  St.  »loseph  has  a  total  length  of  1,5LM>  feer.  of 
which  Tioieei  project  beyond  the  shore-line.  Th(»  outer  8^>() teet  is cril^- 
work  -1  tc<*r  lo  .')t>  tiM»t  wide,  and  the  remainder  is  pile  revetment,  14 
feet  Id  i<»  fret  wide.  (Considerable  repairs  are  needed  to  the  nnihllfami 
inni'r  portions  of  the  ]>iei'. 

Thr  south  ])irr  is  SID  feet  long.of  which  GOO  feet  project  beyoiul  the 
shore;  J!. I  fret  are  of  «)ld  ciibwork  24  feet  wide,  and  iiOGfeetof  pile 
revt  iiiH'iii.  14  tret  wiile.  l>urin.ir  tin*  piist  year  G4  teet  at  the  outer eml 
of  tlir  south  pit'r  was  repaired  toa  depth  of  four  courses  and  tilled  with 
stone.  :mhI  thiM-ntire  pier  (SP.)  teet)  wjis  decked. 

Contrjcr  was  made  in  April,  ISS!),  for  the  construction  of  a  win;j«liiin 
17()  I'ri  (  loll';  jind  KMtM-t  \N  ide,  of  piles  and  tind>er  and  fascine*  ancl  sioim* 
filling,  to  connret  tln' (laniag<Ml  inner  (Mul  of  the  north  pier  with  tin* 
shore,  ;jnd  work  was  hi/gnn  May  15,1881).  At  the  dost*  of  the  year 
the  pile  and  timber  work  was  <'omi»leted  an<l  the  fdling  well  advana-tl. 
The  Life  Saving  station  stands  near  the  inner  end  of  the  pier.and  the 
water  here  inclosed  by  the  wing  wall  forms  a  convenient  harbor,  for 
which  reason  an  oj)ening  was  h»tt  in  the  wing-wall  to  ]>ermit  boats  H' 
enter.  Tlu*  dredging  work  iji  progress  at  the  l>eginning  of  the  yt^r 
was  continued  until  duly  10,  when  the  funds  gave  out.  With  the  ap 
propriation  of  August  11,  ISSS,  woik  was  renewed  in  October  and  pro- 
longed until  DecendK*r  tS,  when  the  i)lant  was  laid  up  for  the  winter. 
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Dredging  began  again  in  April,  and  with  the  exception  of  two  weeks  in 
May,  when  tbe  dredge  was  sent  to  South  Haven  to  open  the  channel, 
was  continued  untilJune  15.  The  work,  as  completed,  was  the  removal 
[>f  24,840  cubic  yards,  making  a  cut  25  feet  to  28  feet  wide  and  13  feet 
deep  in  the  Benton  Harbor  Oanal,  and  below  the  canal  widening  the 
channel  to  75  feet  with  the  same  depth  as  far  as  deei>  water  between 
:he  piers. 

With  tbe  $4,000  of  balance  remaining  to  carry  on  the  work  until 
'urther  api)ropriation  shall  have  been  made,  it  is  proposed  to  expend 
ibout  $1,500  in  continuing  tbe  dredging  between  Benton  Harbor  and 
:be  entrance,  and  $2,500  in  making  needed  repairs  to  the  north  pier. 

For  tbe  year  ending  June  30,  1891,  provision  should  be  made  for 
ividening,  revetting,  and  deepening  the  Benton  Harbor  Canal,  estimated 
:o  cost  $12,750 ;  repairing  piers,  $2,250 ;  widening  and  deepening  chan- 
lel  in  harbor,  $10,000,  and  part  pnrchiising  dredging  i)lant,  $0,500. 
These  items,  with  allowance  for  contingencies,  etc.,  make  tbe  estimate 
:br  1890-'91  $35,000. 

From  tbe  early  history  of  lake  navigation,  St,  Joseph  Harbor,  from 
ts  natural  advantages  as  a  port  and  harbor  of  refuge  and  convenient 
iccess,  has  been  regarded  as  one  of  tbe  important  harbors  on  the  east 
shore  of  the  lake. 

By  the -aid  of  the  outflow  from  tbe  two  rivers  discharging  into  the 
jsksiu  the  entrance  depth  can  be  reliably  maintained,  without  undue 
ixpenditures,  at  15  feet,  and  with  the  inner  navigation  deepened  to  cor- 
respond, and  enlarged  to  quite  practicable  areas,  it  will  be  one  of  the 
most  valuable  for  commercial  purposes  on  the  lake. 

As  the  littoral  drift  and  tbe  resultant  wind^and  wave  action  tend  to 
in  accumulation  of  sand  against  the  north  pier,  it  may  hereafter  be 
leedful  to  extend  this,  but  with  the  present  development  and  depth  no 
3Xtension  is  necessary,  and  needed  attention  can  be  directed  to  enlarg- 
ing tbe  harbor  facilities  proper. 

The  existence  of  the  railroad  bridge  across  the  mouth  of  the  harbor, 
iuside  the  i)iers,  has  ever  since  its  construction  in  1870,  impaired  the 
Tee  use  ot  the  harbor,  particularly  as  a  harbor  of  refuge.  Tbe  draw  has 
recently  been  widened  from  CO  to  100  feet,  but  at  the  close  of  the  fiscal 
jrear  the  draw-channels  were  still  obstructed  with  piles  and  debris. 

TheLight-Honso  Establishment  luaintuinH  a  fifth-order  lijrhtat  th«  eud  of  the  north 
}iei%  nod  has  recently  re-CHtaI>lished.  tho  fonrth-ordcr  i evolving  coast  light  on  the 
)lull'in  St.  Joseph.  The  Life-Saving  Service  has  a  station  at  the  inner  end  of  the 
lorth  pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  as  now  being  carried  on Sl^t', 'i^^.  47 

Whole  amount  appropriated  from  IH'M\  to  l^-^ll,  inclusive ',>r)4,Gi;{.  00 

Transferred  to  Grand  Haven  (Report  lc70,  page  44) r>00. 00 

W'hole  amount  expended 347,90r».:{4 

Money  statement 

Fuly  1,  IHSf',  amount  available $o05. 10 

\mount  appropriated  by  act  of  August  11,  1888 12, 000. 00 

It)  rn5  in 
Fuly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  •>•      • 

liabilities  outstanding  July  1,  1888 $5,517.44 

Fuly  1,  1889,  outstanding  liabilities 781.00 

liily  1,  1889,  amount  covered  by  ey'stiug  contracts 2,895.22 

9,193.66 

Fnly  1,  1889,  balance  available 3.311.44 

Aiuountthatcan  be  profitably  expended  in  tiscal  year  en  ding  Juuo30,  le91    35, 000. 00 
Sabmitted  in  compliance  with  reqairemontsof  sootious  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahstract  of  propoaah  fw  improving  harbor  at  St  Jowphy  Mich.,  receivtd  and  tpmd 

JJtcemher  2*^  18di). 


I.HieroB. 
Herr  &,  Co. 


Piles,  Norwjiv  pine por  linear  fo«>t . . 

Pine : 

Timber per  M  feet,  B.M.. 

Plank do  — 

Iron : 

Drift-lM)lU per  poand. . 

S]>ikea do 

BthhIi .•. per  cord.. 

Edpn^s do  .. 

Stone do 

Total  nmouut  of  bid 


$0.30 

32.00 
80.00 

.06 

.07 

S.00 

5.00 

13.00 


4, 9*0. 13 


2.  John 
Monro,  jr. 


3.  John  M. 
AllnioD- 
dinger.* 


$0.31 

28.00 
25.00 

.051 

.60 

4.00 

4.00 

ILOO 


4, 219.98 


$0.23 

24.00 
24.00 

.03 

.031 

2.24 

4.00 

10.00 


$0.21 

20.00; 
15.00  1 


.03 

.05 

t.20 

3.90 

9L00 


I 


MM 

.09 
4.M 
8.M 


2. 885. 22  I  3, 13^20 


iiein 


'Contract  entered  Into  April  3,  1880. 
COMMKItClAL  .STATISTICS,   ST.  JOSEPH  HARBOR,   MICHIGAN. 

VtaseU  entered  and  cleared. 


Yeara. 


Kamber. 


Fiscal  voar — 

IfH 

1«K5 

18rJ0 i '.. 

1887 

18S8 

Calendar  year  1P^8 : *. 


Rerenne 
collected. 


TaBDag& 


560 
467 
780 
58U 
679 
966 


$l,096wl4 
361.57 
248wSS 


144.11 

200.1 
3SI.H 


The  following;  statoiiK'ni  watt  furnished  by  the  Graham  «&  Morton  TraDsportatio 
Company,  Kenton  Harbor,  Mich. : 

MeroliandiHO  carried  (tons,  3,000) value..  $400,00 

Lumber  (feet,  15.  M.,  '^»0,000,000) do....    »iOO,00 

Passeni^ers  carried number..      16, CT 


K  K  14. 

IMPROVEMENT  OF  ST.  JOSEPH  RIVER,  MICHIGAN. 

Tlie  river  and  harbor  act  of  August  11,  1888,  appropriat<?d  $2,500fo 
*'  improviii{Tj  St.  Joseph  Eiver  from  its  mouth  to  Berrien  Springs. 
The  eombinod  waters  of  the  St.  Joseph  and  Paw  Paw  rivers  discharg 
into  Lake  Miehigjau  through  an  interior  natural  basin,  which  is  knov 
as  St.  Joseph  Harbor,  and  has  a  separate  appropriation  for  its  in 
provement.  It  appears,  therefore,  that  the  act  regarded  the  mouth  ( 
the  St.  Jose])h  liiver  as  tlie  point  at  which  the  basin  is  reached,  an 
intended  the  ^-,500  appropriation  to  facilitate  the  navigation  thence t 
Berrien  Sj)rin«rs  to  such  an  extent  as  should  be  practicable  with  the  sui 
allotted.  The  Annual  Bej^ort  of  the  Chief  of  Engineers  for  1880,  Par 
111,  ])a.u:es  20 49-2035,  contains  a  report  of  an  examination  of  the  streai 
antl  a  i)r()visional  estimate  of  811,300  for  its  improvements  to  Berrie 
S])rings,  a  distance  of  25  miles,  by  means  of  cuts  through  the  shoal 
and  wing-dams  at  certain  points  to  secure  a  depth  of  &om  2  to  3  feet  J 
low  stages. 
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In  October,  1888,  Lieatenant  Kubn  made  a  further  examination,  and 
reported  that  at  extreme  low  water  an  available  depth  of  2  feet  was 
foand,  and  that  a  depth  of  3  feet  could  be  secured  by  the  removal  of 
logs  and  snags  and  the  construction  of  a  few  wing-dams  of  brush  and 
stone. 

The  only  vessel  trading  on  the  river  is  the  May  Qrdham^  a  side-wheel 
steamer  of  about  95  tons,  drawing  24  inches  light  and  30  inches  loaded. 
rhe  difficult  points  are  six  or  seven  in  number,  falling  into  two  classes, 
:>ne  in  which  sand  or  grovel  bars  lie  across  the  stream  and  the  other 
where  islands  divide  the  channel,  the  convex  side  being  usually  ob- 
structed with  sand  and  the  concave  side  with  heavier  material.  In  the 
formeF  case  the  bars  can  be  deepened  by  the  removal  of  sunken  logs, 
permitting  the  current  to  erode  a  channel ;  in  the  latter  case  it  is  de- 
sirable to  amend  the  obstructions  with  as  little  interference  as  may  be 
with  the  natural  regimen,  and  to  provide  for  a  slight  elevation  of  the 
water-level  to  quicken  the  current  through  the  sand  shoal  on  the  con- 
vex side  by  building  a  low  dam  across  the  coucav^e  channel  at  some 
convenient  point  below  the  head  of  the  island,  leaving  space  in  which 
the  gravel  can  rest  and  freshets  pass  freely,  the  object  being  merely  to 
create  current  enough  at  low  stages  to  maintain  a  channel  through  the 
sand-beach. 

AVith  the  small  sum  available  more  elaborate  provision  would  be  out 
of  the  question,  even  supposing  the  character  and  value  of  the  naviga- 
tion to  warrant  larger  expenditures. 

A  project  to  the  above  efi'ect  was  submitted  March  20,  1889,  and  ap- 
proved March  27,  1889,  to  include  the  construction  of  two  scows  and 
derrick  for  the  use  of  the  snagging  and  construction  party. 

Contracts  were  made  for  these  to  be  completed  by  July  1,  soon  after 
which  date  work  on  the  river  will  begin. 

If  the  maintenance  and  continuation  of  the  work  be  thought  advisa- 
ble, it  would  be  well  to  make  an  appropriation  of  $1,000  to  strengthen 
the  works  proposed  at  this  time  and  supplement  them  with  others  where 
found  needful. 

Money  staiement. 

Amount  appropriated  by  act  of  August  1 1 ,  1888 $2, 500. 00 

July  1,  I'^'SU,  amount  ex  ponded  during  fiscal  year,  exclusivo  of 

liabilities  outstanding  July  I,  lt<88 §16.48 

July  1,  1^89,  amount  covered  by  existing  contracts '250.00 

'2m.  48 

July  1,  1889,  balanco  available 5i,233.52 


\ 


Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30,1891       1, 000. 00 
Submitted  in  complianto  with  rc<iuirenieuts  of  sections  i;^  of  river  and 
harbor  acts  of  1806  and  1837. 


KK15. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

OUTKll   HARBOR. 

The  original  harbor  at  Mivhij^an  City  was  made,  as  in  similar  cases, 
by  dredging  the  bed  and  revc'tting  the  banks  of  Trail  Creek,  and  build- 
ing piers  projecting  into  the  lake  on  both  sides  of  the  entrance. 

As  the  work  i)rogressed,  the  remarkable  expansion  of  the  lake  com- 
merce, particuhirly  of  Chicago  and  the  other  upper  lake  ports,  combined 
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with  the  peculiarly  exposed  position  of  Michigan  City,  which,  lying  at 
the  head  of  the  lake  at  the  extremity  of  its  larger  axis,  receives  the 
shock  of  the  north  and  northwest  gales,  the  heaviest  to  which  the  lake 
cowmerce  is  subject,  with  no  other  harbor  nearer  than  35  miles,  drew 
attention  to  The  desirability  of  making  a  harbor  of  refuge  at  Micliigau 
City  for  the  g^Mieral  bouefit. 

The  weight  and  duration  of  the  northwest  gales  raised  a  powerfal 
and  dangerous  sea  at  the  narrow  entrance  into  Trail  Creek,  which 
oi)ened  directly  towards  tliem,  and  across  which  ran  strong  current:}  to 
the  westward,  so  Ihat  there  could  be  little  hoiie  of  security  for  a  vessel 
driven  by  stress  of  weather  to  the  southward  of  Chicago  or  St.  Joseph 
and  forced  to  seek  shelter  or  go  to  the  beach.  Furthermore,  the  agita- 
tion at  the  entrance  was  often  transmitted  inward  between  the  piers  so 
as  to  disturb  vessels  loading  at  the  wharves. 

In  1870,  therefore,  the  project  for  an  '* outer  harbor"  for  the  com- 
bined local  and  general  benefit  was  prepared.  This  project  called  for 
the  construction  of  an  inclosed  "outer  basin"  adjacent  to  the  shore 
eastward  of  the  entrance  by  the  extension  of  the  then  existing  west 
pier  550  feet  northward,  with  a  total  projection  of  1,450  feet,  and  the 
construction  of  a  new  east  pier,  which,  starting  from  a  ]»oint  1,4(K)  feet 
farther  east,  should  extend  into  the  lake  for  a  distance  of  1,100  feet, 
connecting  with  a  "breakwater,"  which  ran  thence  westward  towards 
the  outer  end  of  the  west  pier,  and  leaving  an  opening  200  feet  in  width 
at  the  northwest  angle  of  the  basin  so  formed,  which  inclosed  about /U> 
acres.  Construction  was  begun  in  1872  and  continned  to  1884,  when 
the  work  was  completed  by  the  closing  of  a  gap  of  150  feet  at  the  north- 
east angle,  formed  by  the  east  pier  and  the  breakwater.  The  incloseti 
area  still  contained  the  sand  which  ha<l  not  been  removed,  and  had 
received  large  accessions  through  the  two  openings  at  the  northeast  and 
northwest  an;'les,  so  that  less  than  one-third  of  the  area  had  a  depth  «>f 
12  feet.  Meanwhile  great dilliculty  was  experienced  with  the  retention 
of  the  narrow  entrance  lacing  northward  <lown  the  lake,  receiving  the 
seas  from  that  <lirection,  and  crossed  by  the  prevalent  an<i  at  times 
])owerriil  current  sweeiuiig  past  the  mouth  from  east  to  west.  As  a 
l)rotecuon  a;j:ainst  this  current,  an  additional  work  was  projectetl  in 
18S()  to  exteiul  500  tWt  from  the  west  end  of  the  breakwater  northward 
into  tin*  lake,  and  guard  the  entrance  on  the  east  side,  leaving  ir,  how- 
ever, still  op  n  to  the  northward.  Between  1882  and  ISSo  350  feet  of 
this  **  breakwater  pier"  were  constructed,  leaving  150  feet  to  com- 
plete it. 

In  18SL»,  linding,  as  was  stated  by  the  Board  of  that  date,  that  *'tlie 
defect  in  r'le  present  plan  ai)|)ears  to  be  that  it  does  not  atlbrd  a  suf- 
ticiently  swU^  i'nrran(!e  for  vessels/'  which  was  the  purjjose  of  the  eoii- 
stnietioM,  and,  as  stated  by  the  engineer  in  charge,  "the  entrance  is 
so  nairow  and  ex|)()sed  to  currents  that  many  wrecks  and  accidents 
have  occurred,'-  "*  while  1  have  been  in  charge  several  vessels  have 
missed  the  entrance  and  been  drivtMi  (m  the  beach,"  a  new  work  Wiis 
projected  called  the  "Outer  Breakwater."  This  was  to  be  2,(HK)  leet  iu 
length,  with  two  arms  of  ecjual  length,  making  anangle  of  135  degrees 
with  iwrh  (Mlier.  The  east  end  of  the  work  was  to  b(»gin  at  a  point  400 
feet  west  ol  the  outer  end  (dthe  ''Breakwater  Pier,'-  leaving  that  space 
as  an  entrancL*  (►|)eniijg.  and  extending  westward  for  1,000  feet  to  the 
angle.  The  west  arm  thence  extends  1,000  foet,  inclining  towanl  tlie 
shore  and  leaving  an  interval  of  450  feet  between  its  westernmost  ex- 
tremity and  the  18-foot  curve  of  the  shore. 
If  this  work  is  constructed  as  now  t)roposed  it  will  alford  an  area  of 
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c^)tectioD  ajfainst  nortberly  gales  of  about  30  airres  in  extent,  but  the 
^«aus  of  access  are  hardly  such  as  a  work  designed  for  tbe  benefit  of 
^e  general  couinierce  will  require.  Tbe  west  entrance  is  too  near  tbe 
^acli  to  give  a  vessel  m  distress  tbat  sense  of  security  tbat  would 
KJcourage  ber  to  seek  it,  wbile  tbe  E  entrance,  I  brougb  tbe  400foot 
"«p,  swept  by  tbe  cross  current  and  confronted  by  tbe  end  of  tbe  west 
►ier  prqjecting.towards  i(s  middle  point,  would  be  a  hazardous  opening 
K»  run  for  in  heavy  weather  or  at  night. 

In  this  connection,  also,  tbe  following  considerations  are  of  impor- 
ttnce:  Tbe  main  difficulty  with  the  original  entrance  between  the  piers 
wt  tbe  mouth  of  Trail  Creek  was  its  exposure  to  nortberly  winds  and 
»ea8.  The  ** Outer  Basin"  was  built  both  as  a  local  and  general  bar- 
lor  of  refuge,  but  can  not  at  the  present  time  be  used,  even  were  the 
Aud  dredged  out,  for  the  reason  tbat  tbe  entrance  is  too  narrow  and 
Umgerous  for  the  pur[)cse,  and  because  tbe  northwest  winds  and  seas 
Irive  into  the  basin  without  let  or  hindrance.  Under  the  present  plan 
or  the  *' Outer  Breakwater"  this  open  nortberly  entrance  is  still  re- 
amed, and  the  increase  in  width,  wbile  serving  one  useful  purpose  of 
rfving  a  vessel  a  better  chance  to  make  it,  introduces  tbe  counterbal- 
mcing  disadvantage  of  admitting  the  sea  w^th  still  greater  freedom 
nto  the  harbor  within.  In  other  words,  so  long  as  this  open  entrance 
lortbward  is  retained  so  long  will  tbe  Outer  Basin,  upon  which  tbe 
Jnited  States  have  expended  a  large  sum  of  money,  be  useless,  since, 
sven  if  dredged  out  and  the  shore  built  up  with  wharves,  no  vessel 
jould  anchor  or  lie  there  except  in  smooth  weather. 

During  the  past  tiscal  year  tbe  outer  end  of  the  west  ])ier  was  decked, 
md  is  now  in  good  condition  throughout.  In  March,  18S1>,  contract  was 
nade  for  tbe  com])letion  cf  tbe  ''  Breakwater  Pier"  by  the  addition  of 
rhree  50  by  .*5 »  fcH*t  cribs  on  stone  foundation,  and  for  commencing  the 
jonstruction  of  the*' Outer  Breakwater"  by  the  placing  of  10  cribs  50  by 
M)  feet  at  its  eastern  end.  Work  began  in  May,  and  by  June  .'^0  tbe 
»ntractors  had  sunk  the  three  cribs  on  the  '*  Breakwater  Pier,"  tilled 
md  decked  them. 

In  addition  to  the  above,  three  cribs  for  the  Breakwater  bad  been 
milt  up  to  the  sixteenth,  eleventh,  and  fourth  courses  resi)ectively. 

Daring  the  northeast  gale  of  May  30  the  contractors  lost  two  cribs, 
vbicli  were  ready  for  placing,  by  [)oanding  against  the  west  pier  and 
be  bottom  while  l.\ing  in  the  entrance  to  the  inner  harbor. 

The  present  breakwater  will  need  extensive  repairs  within  a  few 
rears.  The  west  end  in  ])articular,  which  was  built  in  1875,  is  in  a 
lomewbat  bazanb.us  condition,  but  mav  go  for  another  year.  The  east 
)ier  of  the  basin  is  in  very  defective*  condition.  It  was  originally  a 
>ile-pier,  and  is  so  open  below  that  water  Hows  freely  through  it  and 
K>urs  sand  into  the  basin.  It  should  be  completely  sbeet-pile(f  on  tbe 
mtside,  refilled  with  stone,  and  reclecked  tor  its  entire  length  of  1,100 

Of  the  balance  remaining  to  the  credit  of  the  api)roi)riation  on  Juno 
JO,  18^9,  of  about  $35,500,  it  is  i)roi)Osed  to  reserve  $1.*,500  to  complete 
be  thirteen  cribs  now  constructing  undt-r  contract,  and  to  use  so  uiucli 
)f  tbe  remaining  $10,000  as  shall  be  necessary  to  make  the  indicated 
•epairs  to  the  east  pier  and  hold  a  working  balance  for  tbe  spring  of 
.890. 

For  1891  provision  should  be  made  for  the  construction  of  ten  new 
;ribs  for  the  "Outer  Biei»k water,"  adcMiig  500  feet  to  its  length  at  an 
'sti mated  cost  complete  of  875,000;  for  the  purchase  of  a  tug  for  the 
larbor  at  a  cost  of  $10,000,  and  to  4I0  about  $1,000  of  dredging  near 


2200  UEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABHY. 

the  outer  entrance.    The  total  of  these  amoants  is  $86,000,  and  vitk 
allowance  for  contingencies  the  estimate  for  1891  is  $95,000. 

Tbe  Light- Honse  Establislimeut  maintains  a  coast  light  on  the  east  side  of  tbe 
entrance,  and  the  Lifo-Saving  Service  a  station  on  tbe  old  east  pier  near  tbe  ihoK- 
lino. 

Thi8  work  is  located  in  the  collection  district  of  Chicago.  The  nearest  ligbt*lioin 
ia  at  Michigan  City.    The  nearest  port  of  entry  is  Chicago,  lU. 

OriginuloHtimatedcost  of  project,  1870 $3^,4SL40 

lnrrea«o  by  cost  of  repairs  and  maintenance  to  1889 e7,ut»7.lO 

Projoot  for  Out.i»r  Breakwater,  including  dredging  of  Outer  Basin,  Itf-iJ..    5e7,0u0.«* 

Total  estimates 99-.9^.50 

Whole  amount  appropriated  1870  to  1889,  inclusive t>S^,37jLUt) 

Whole  amount  expended 576, 023. oc 

Money  statement, 

July  I,  18f<8,  amount  available €20,903. ■%$ 

Amount  appropriated  by  act  of  August  11, 1888 90, 000. i") 

110, 903.  ?J 
•lulv  1.  li^v^^O,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitirsoutHtanding  July  1,1888 $17,802.41 

July  1.  ISjSi),  out8tan  ing  liabilities 252.00 

Julv  I,  lH•*^i^  amount  covered  by  existing  contracts 57,  ^^2.41 

75,40G.e2 

July  1,  IH89,  balanee  available :tt, 497.01 

TAuiount.  (estimated)  required  for  completion  of  existing  project 329,613.ro 

J  Amount  that  can  be  profitably  expended  in  fiscal  yea  rending  Juno  30, 1891    95,000.00 
I  Submitted  in  eomplianee  with  requiremeuts  of  sections  2  of  river  and 
I      harbor  ai-ts  of  1>-(U>  and  lf^)7. 


Ahstrnri  of  propostils  for  imj)n)ri«f;  Outer  Harbor  at  Michigan  Cittfj  lud.y  receirtd  ai>d 

opened  December  22.  188^. 


Timl»«>r: 

Oak.  ]>or  M  ftHM,  n.  M  

ll.nil«'ik,jt.>r  M  f.>«'t,  H.  M 

iMiio.  per  M  iVrt.  n.  M 

riank:  ruio  j>t'r  M  foot.  II.  M 

Iron :  • 

S«T«>w  and  wasln^r  l>>Us,  por  pound. 

1  Mill-bolts,  ]u*r  ])oini(l  

SpiU(>s,  ]H'i-  pouiiil   

Stoiuv  mr  toi  d  

Tt>tal  ii'V  OHO  trill 

Total  lor  til  in  roil  cribs 


J  WillminT. 

2.  Jos.  L 

,3. 

Hi.ro  Iv 

Casgrain. 

Gcarin;:. 

Utiri  Co* 

$40.00 

fOiJ.OO 

$4).  i") 

21. 00 

2a  00 

23.  <0 

'-•6. 00 

:v2. 00 

IS.  tX' 

2:>.  00 

28.  Oo 

22.00 

.06 

.07 

.05 

.01 

.«»5 

.04 

.05 

.0.'> 

.05 

10.  (H) 

11.  (M> 

9.00 

r.,  613.  91! 

6,  504.  SI 

.^SStM 

7J.  370.  90 

84,  5GJ.  53 

69, 239.  i: 

•Contract  ontorod  iut«>  March  16.  18?9. 


INNEl?    IIAKBOII. 


This  work,  lu\min  in  1S:)(»,  Jims  siiice  becMi  continued,  partly  at  tbe  cast 
of  the  Unittul  JStytes  and  partly  that  of  Michigan  City,  the  purpose,  a?i 
at  oilier  similar  i)iace<,  hein^j:  to  convert  a  narrow  and  crooked  creek 
into  a  liaibor  where  vessels  could  enter  to  load  or  discharge,  by  dred^r- 
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ing  out  the  bed,  revetting  the  banks,  and  bailding  piers  projecting  into 
the  lake  on  each  side  of  the  entrance. 

Up  to  1866  about  $231,000  had  been  expended  by  the  United  States 
for  the  purpose,  and  in  that  year  Congress  appropriated  a  further  sum 
df  $75,000,  to  be  available  if  it  could  be  shown  that  the  Michigan  City 
Barbor  Company  had  expended  8100,000  for  the  improvement.  The 
x>mpany  being  able  to  make  a  satisfactory  exhibit,  the  engineer  in 
charge,  upon  examination  of  the  locality,  found  the  piers  extending, 
•espectively,  1,135  feet  and  994  feet  into  the  lake  and  100  feet  apart, 
>ut  from  decay  of  the  old  structures  and  the  intrusion  of  sand  from  the 
ake  and  blown  over  the  sides  the  depth  was  quite  insufficient.  An 
extension  of  the  pier  for  about  300  feet,  to  cross  a  bar  obstructing  the 
entrance,  was  recommended,  with  dredging  to  give  12  feet  of  water. 
The  project  was  later  extended  both  in  the  length  of  the  piers  and  the 
ulditions  to  length.of  creek  to  be  dredged  and  revetted.  At  the  present 
time  the  west  pier  has  a  total  length  beyond  the  shore  of  1,450  feet,  of 
which  550  feet  are  due  to  ttie  project  for  the  **  Outer  Harbor."  The  pier 
l«  in  good  condition.  The  northeast  pier  i)rojectS  760  leet,  but  since  the 
Construction  of  the  ''Outer  Basin ''  it  has  become  practically  useless  and 
lias  fallen  to  decay. 

The  interior  extension  of  the  dredging  and  revetments  has  reached  a 
iistance  of feet  from  the  mouth,  at  the  shore-line. 

The  works  are  in  fair  condition,  and  the  dredge,  origin;illy  procured 
and  operated  by  Michigan  City  and  transferred  to  the  United  States, 
inaiDtain>i  a  navigable  channel  of  15  feet  to  13  feet,  with  less  depth  to 
the  upper  reaches. 

During  the  past  year  G4,085  cubic  yards  were  taken  from  the  channel 
ind  dum])e(l  into  the  lake,  in  40  feet  of  water,  westward  from  the  en- 
trance. 

For  the  fiscal  >ear  1891  provision  should  be  made  for  continuing  the 
channel  dredging  $5,000,  for  a  new  dump-scow  82,500,  and  for  contin- 
gencies, etc.,  $1,500,  making  a  total  of  $9,000. 

Vmonnt  appropriated  and  expended  from  183G  to  1866,  inclusive $231,203.92 

Driginal  estimated  cost  of  existing  project,  1870 100,000.00 

tVhole  amount  appropriated,  1870  to  IfiSdf  inclusive 101,875.00 

tVbole  amount  expended 91),  202. 16 

Money  statement, 

fuly  1,  1888,  amount  available $2, 978, 57 

imonnt  appropriated  by  act  of  August  11,  18^3 5,000.00 

7, 978. 57 

Fuly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 1 $4,890.73 

July  1,  1889,  outstanding  liabiliti(\s 415.00 

July  1,  1889,  amount  covered  by  existing  contracts 5,305.73 

Jnlyl,  1889,  balance  available 2,672.84 


Amount  thatcan  be  protitably  expended  in  fiscal  yearendingJune30, 1891      9,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18()7. 
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COMMERCIAL  STATISTICS,   MICUIOAX  CITY   HARBOK,  IXDIAXA. 

Veasela  entered  and  cleared. 


Yearft. 


Kamber. 


FiHCjil  Year — 
IHs":.   

IHMl 

l.-sT    


l.-ss    

('alt-mlar  visir.  l^jwi. 


960 
1,09a 
1,107 
1.153 


Collected.     ^"^ 


$116.35 
1)0.  lu 


I /•//'{•/♦«  ciittnd  and  vleand  January  1,  1^88,  1o  December  31,  I8r"^. 


A  rt  ii'lt'S. 


Kiit«'n«(l : 

LjifnliiT fet't,  B.  M.. 

LiWili   nuinlHT.. 

Shin;:lt'!* <lo  .. 

C'iMlar  po«»tN    do 

\Vo(m\      conU.. 

l*i:ii!(»n tons. . 

Salt    ImnelH.. 

Coal toD8.. 


Qaautitie;!. 


Articles. 


QiuiatiL 


101, 220, 8(V0 

10.  352,  (MK) 

7.J.  Ai)'\  0:0 

60, 000,  OJfO 

350 

2.  35S 

lie,  OtiO 

800 


'  »j loured; 


Morchnndise tons 

Hjiv. do 

Oats    busliel. 

Coal  (soft) tons. 

Cattle imrulH-r 


Estimated  valoo  of  articles  received  an  I  aliipped :  $1,  755. 348. 00. 


K  K  i6. 

rRKLIMINAKY    KXAMINATION  OF    SAUGATUCK    HARBOR,    MICHIGAN 
OBTAIN  CHANNEL  OF   XAVKiABLE    WIDTH,  WITH  A   MINIMUM    DE 

OF  I'lFTFFN  fi:i:t  and  reconstkucting  piers. 

United  ^States  Engineer  Office, 
Detroit,  Mich,y  October  25,  iS; 

8iii:  111  coini)!!!!!!!*,!'  with  the  requirements  of  section  1.5  of  the 
river  and  harbor  act,  and  letter  from  otiice  of  the  Chief  of  En;ixiu 
(hited  Au«4nst  L'S,  isss,  I  have  the  honor  to  submit  the  tbllowin<;  n 
of  my  examination  of  tSan<iatuek  Harbor,  Michigan,  made  on  th( 
instant,  with  a  view  **  to  obtain  a  ehannel  of  navigable  width  wi 
minimum  dei>th  of  15  feet  and  reconstructing  piers.'' 

A  history  oi  the  work  to  the  y<»ar  hS75  is  given  in  the  pubjislnv 
|H>itol  tlM^Ciiiefof  iMiiiineers  of  1870,  Vplume  II,  Part  2,  page 
Previous  to  (iovernmeiit  oi>erations,  improvements  had  been  ui 
taken  by  interested  mainilaeturers  ami  shippers  at  a  cost  of  a 
.^.'JOjOOO,  and  as  a  result  of  this  work,  a  fair  class  of  lake  steamers 
enabled  to  enter  the  river, 

Tiie  (lovernment  undertook  the  iini)rovement  of  this  harbor  by  ( 
ing  a  survey  ot'tlie  nxuith  of  the  Kalamazoo  Kiver  (Saugatuck  llai 
to  be  matle  in  1S(;7.  In  ISOl)  jm  accurate  survey  was  made  and  i 
an<l  estimates  ])repared.  These  were  laid  before  a  Hoard  of  Engi 
Ofiiccrs,  constituted  by  Special  Onler,  No.  70,  Ileadcpiarters  Cor] 
I'^iigineers,  July  HJ,  1<S(»!).  At  this  time  there  was  at  the  entranc 
the  rivt»r  but  \).\  \Wt  of  water.  The  Hoard  contemplatetl  a  cbanne 
feet  wide  and  llf  feet  deep. 

Under  the  ])roJect  of  the  Hoanl,  work  has  progressed  since  as  m< 
has  been  i)r()vided,  and  numerous  surveys  or  soundings  have  been  r 
from  time  to  time,  and  at  no  time  has  there  been  found  a  greater  a 
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■e  depth  than  10  to  10^  feet  at  eutrance,  and  less  in  the  river  above  to 
3  town. 

<A  Board  of  Engineers,  constituted  by  Special  Order,  No.  72,  Head- 
srters  Corps  of  Engineers,  May  31, 1875,  examined  the  harbor  and 
□cUided,  in  view  of  the  then  declining  commerce,  that  it  was  doubt- 

if  any  work  as  suggested,  viz,  to  cut  a  new  outlet  for  the  river  from 
.agai)uie  to  the  hike,  was  necessary  in  the  interest  of  navigation, 
^gain  in  1881,  upon  the  recommendation  of  a  Board  of  Engineers, 

elaborate  survey  of  the  river  and  harbor  was  made  by  Major  Har- 
►od,  and  plans  and  estimates  were  made  for  the  amelioration  of  the 
ligation  of  tbis  river  and  harbor,  and  in  June,  1882,  the  Board  of 
•  giueers  visited  the  harbor.  The  views  of  the  Board  of  Engineers 
*cl  of  the  Chief  of  Engineers  are  expressed  in  a  letter  of  instructions 

the  officer  then  in  charge  of  the  imi)rovement,  under  date  of  October 
,  188:^  to  wit: 

11  carrying  on  operations  at  this  harbor  yon  will  bo  governed  by  the  suggestions 
stained  in  the  closiuj^  paragraph  of  the  report  (Report  of  Board  of  Enj^ineers  on 
lagatuck  Harbor,  Michigan,  dated  Grand  Rapids,  Micli.,  June  28,  1882),  whether  the 
isent  depth  is  not  euflicient  for  the  present  and  prospective  commerce,  and  whether 
^  appropriation  should  not  bo  applied  merely  to  maintaining  the  existing  condition 
the  improvement. 

Since  then  no  more  has  been  attempted  than  to  maintain  the  existing 
Drk. 

The  Government  has  expended  upon  this  work  to  the  present  time 
>34,4o5.G;5.  The  foregoing  is  given  to  show  that  efibrts  have  been 
ade  to  improve  the  harbor  and  river  in  the  interests  of  navigation  and 
•mmerce,  and  that  the  results  attained  have  not  been  commensurate 
ilh  the  cost.  It  is  now  i)roposed  to  improve  the  harbor  to  the  extent 
'obtaining  a  channel  ot  navigable  width,  with  a  minimum  depth  of 
I  feet  and  reconstruct  the  piers.  It  is  i)resented  in  favor  of  this 
;heme  that — 

This  harbor  has  long  been  ne«i^lected,  irs  commerce  has  increased  to  an  unexpected 
:teut,  and  it  is  in  the  center  of  the  Michipcan  fruit  belt.  The  channel  of  the  river 
)w  is  in  a  most  dei)h)ral)le  state  ;  vessels  (Irawinj;/  and  S  feet  fre<iuently  are  caught 
9t  upon  the  bar,  and  it  is  almost  impossible  to  do  any  business  by  way  of  the  lake. 
)twithstandini;j  these  disadvauta^^es  th«Te  are  twelve  steamers  which  make  regular 
ips  to  this  port,  mostly  during  the  fruit  season,  aiul  the  lake  commerce  of  the  town 
jouuts  in  value  to  nearly  ^I,uOO,000  a  year. 

About  the  year  lHt»0  the  lumber  interests  commenced  to  decline  and  since  that  time 
e  fruit  industry  sprang  into  existence.  1^  has  been  discovered  that  the  western 
ivt  of  Michigan  is  possessed  of  a  climate  i)eculiarly  adapted  to  the  raising  of  aU 
rts  of  fruits.  The  raiding  of  fiuit  has  grown  to  such  an  extent  that  all  the  farms 
that  region  have  been  turned  into  fruit  farms;  no  wheat,  corn,  or  any  kind  of  agrienlt- 
al  products  is  raised,  and  the  land  is  cultivated  only  for  tht)  jiurpose  of  raising 
iiit.     The  result  of  this  has  been  to  create  an  immense  commerce. 

Mr.  J.  F.  Henry,  i)resident  of  the  village  of  Saugatuck,  has  kindly 
irnished  me  the  following  statistics  of  the  port  for  the  year  to  July  1, 
588: 

Daily  line  of  propellers  to  Chicago  and  Milwaukee  during  the  fruit  season  carried 
JO  passengers. 

SHIPMENTS. 

limber,  board  measurement feet . .  1, 000, 000 

lingles,  A number..  (500,000 

ish tons..  \2^ 

i?al carcasses . .  031> 

itli number..  100,100 

lour barrels . .  100 

caches baskets..  700,000 

tiickeus coops . . .  397 

erries crates..  1,000 
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I^rir«l  fruit lioxe-s..  fii 

AppW iMiiTeU..  IXW 

Potatoes ftacka..  l,T3 

MiscellanoouH  merchamlise tons..  W 

RECEIPTS. 

(}iiU*'Tii\  riifrchuudise toDS..  1» 

Coal <lo...  ^ 

Drain  tile do...  W 

Till*  (vljicufjo  and  West  Micbigau  Railway  r4ins  uortli  aud  soutb.  ^ki^l 
iu^  the  Miebigau  fruit  belt  on  tbe  east  side,  aud  crosses  tbe  Kalamazo 
Kiver  at  liicbniond,  9  miles  by  river  from  its  month  aud  G  miles  iu 
dire<:t  line,  and  a  numl)er  of  railroads  enter  the  region  of  fruit  from  it 
east.  Doubtless  a  much  larger  proportion  of  tbe  products  of  this  regio 
would  s<»ek  transportation  by  water  were  a  sufficient  and  oonstai 
depth  of  water  maintained  in  tbe  river  and  harbor  below  the  tpwu  « 
SaugatuoU,  and  a  very  much  larger  production  of  fruit  in  this  rt-gi*) 
rtjay  be  confidently  expected  in  the  future,  but  in  my  opinion  th 
present  i'ruit  business  can  be  readily  handled  on  a  less  draught  of  watt 
than  15  feet. 

Upon  my  visit  there  my  attention  was  called  to  the  prospect  of  a 
early  construction  of  an  important  east  and  west  line  of  i*ailway  havin 
the  mouth  of  the  Kalamazoo  Hiver  as  its  lake  terminus,  from  which 
is  i)roposed  to  transport  coal  to  the  west  and  receive  lumber  aud  ire 
ore  for  the  eastern  markets,  and  later  I  received  the  accompanying  lett< 
from  Mr.  B.  C.  Faurot,  president  of  the  projected  road,  setting  fort 
the  requirements  of  his  road  in  the  matter  of  terminal  lake  transiHirt; 
tion  facilities.  Should  the  projected  road  be  constructed  the  re<iuir 
ments  will  necessitate  a  navigable  channel  of  15  feet  in  depth. 

My.  examination  was  directed  to  the  possibility  of  making  a  chann 
of  the  required  dimensions,  and  I  traversed  the  routes  suggested  I 
Major  llarwood  for  a  cut-olf  from  the  little  lake  to  Lake  Michigan  j 
well  as  two  other  routes  just  to  the  southward,  where  depressions  im 
cate  an  ancient  outlet  for  the  waters  of  the  river.  The  cut-otif  of  tl 
lower  loop  of  the  river,  estimated  by  Major  Harwood  to  cost  $135,(HJ 
appears  to  nje  thc^  most  ready  solution  of  the  problem  of  improveme 
here.  I>y  it  we  avoid  the  shoal  pliices  in  the  river  and  escaiK'  tl 
trouble  from  drifting  sand,  which  is  the  main  cause  of  all  our  difiicul 
in  etfecting  an  improvement  hire,  and  the  cause  of  the  bar  and  she 
betwern  the  i)iers.  * 

The  lirst  reach  of  the  river  beyond  the  piers  runs  parallel  to  the  sho 
of  the  lake  1.200  to  2,000  feet  from  it  for  eight-tenths  of  a  mile  and  se 
arated  there! rom  by  a  loose  sand-bank  devoid  of  vegetation.  Wi 
evei \v  westerly  wind  the  sand  runs  like  water  into  the  river,  to  l>e  c^ 
ried  thence  to  form  the  bar  and  shoals  below.  Such  a  cut-off  before  i 
f<nTed  to  will  eflect  a  very  radical  improvement,  and  it  would  be  ti 
plan  to  iiiirsiie  in  the  attempt  to  obtain  15  feet  of  water,  which  won 
involve  a  probable  expenditure  of  double  the  amount  of  money  neot 
sary  to  obtain  a  depth  of  12  feet. 

Considering  the  j)resent  and  prospective  commerce  of  the  locality, 
is  my  oi)inion  that  the  harbor  of  Saugatuck  is  not  worthy  ofimproi 
vicnt  by  the  General  (iovernment  to  the  extent  of  obtaining  a  chanu 
of  navigable  width,  with  a  nunimum  depth  of  15  feet,  and  reconstnu 
ing  piers. 

i  li(»  i)resent  commerce  of  the  port  is  small  and  limited  to  the  fruit  tra« 
carried  on  for  a  brief  period  of  the  year  only,  and  anj'  great  increase  < 
commer(?(^  must  result  iVom  other  than  local  causes,  as  the  constructic 
of  railroads,  such  as  the  one  proposed  from  the  coal-tields  of  Ohio  I 
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Ibis  point  on  tbc  lake,  for  transshipment  of  ore  and  lumber  between  the 
ISast  and  West.  It  is  presumed  such  a  road  would  follow  rather  than 
precede  the  harbor  facilities. 

The  piers  and  revetments  are  in  a  dilapidated  state  and  sire  beihg 
reconstructed  as  rapidly  as  funds  permit. 

Theliarbor  of  Sangatiick  is  located  in  the  Micliigan  collection  district,  Michigan,  and 
issitnatcd  at  the  Kalamazoo  Light.  The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Lieut.  Col.  of  JEngineers. 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  PRKSIDENT  OF  THE  LIMA  NATIONAL  BANK. 

Lima  National  Bank,  LimCj  OhiOj  October  20,  18^. 

Dear  Sir:  Through  the  kindness  of  our  attorney,  J.  H.  Padgham,  of  Allegan, 
Mich.,  I  learn  that  you  have  been  at  Sangatuck,  Mich.,  recently,  investigating  the 
snrrouFidings  of  the  same,  with  a  view  of  making  surveys,  in  the  near  fntnre,  as  to 
the  advisability  and  necessity  of  constructing,  equipping,  and  maintaining  a  harbor 
for  the  good  of  the  public  welfare  in  general.  My  object,  therefore,  in  writing  you  is 
to  fally  lay  before  you,  for  your  careful  consideration  and  investigation  (if  such  is 
desired),  my  intense  and  sincere  intentions,  which  are  as  follows : 

I  propose  building  a  railroad  from  southern  Ohio,  beginning  at  the  Ohio  River,  at  a 
point  near  Plymouth,  Ohio;  thence  in  a  northwesterly  direction  to  Columbus,  Ohio; 
thence  to  Marysville,  Bellefontaine,  Lima,  Defiance,  and  Bryan,  all  county  seat«  in 
Ohio ;  thence  to  Coldwater,  Kalamazoo,  Allegan,  and  Sangatuck,  aU  county  seats  of 
Michigan,  making  a  distance  of  over  400  miles  of  road,  of  which  I  have  now  obtained 
fonr  difl'erent  charters  (including  a  belt  railway  at  Columbus,  Ohio)  to  cover  the 
same^  which  I  propose  consolidating  into  one  continuous  line.  The  most  of  the  right 
of  way  and  local  aid  has  been  completed  in  addition  to  all  the  surveys  being  made, 
except  a  portion  in  Michigan.  The  first  charter  in  account  is  the  Federal  Valley 
Coal  Road,  from  the  Ohio  River  to  Columbus,  developing  one  of  the  rao^^t  valuable 
coal  and  mineral  fields  in  the  United  States,  including  iron  ore,  lime,  fire-clay,  and 
bnilding  stone,  in  such  abundance  that  the  pen  could  not  possibly  describe  or  make 
mention  of.  The  building  stone  is  graj',  brown,  and  yellow  sandstoce,  which  is  now 
V  bein|]^  prominently  used  in  Columbus  and  other  cities ;  besides  timber  and  fine  farm- 
ing lands,  through  the  noted  Scioto  Valley.  Reaching  Columbus  wo  gain  an  atti- 
tado  that  can  not  be  reached  by  any  other  road  now  entering  the  city,  virtually  being 
master  of  the  railroad  situation  by  controlling  the  Belt  Line,  and  vast  storage 
grounds,  which  we  have  already  purchased,  in  close  proximity  to  the  business  center 
of  the  city,  where  now  thirteen  roads  already  enter;  thence  we  leave  Columbus,  con- 
tinuing in  a  northwesterly  direction,  reaching  Marysville,  county  seat  of  Union  County ; 
tbence  to  Bellefontaine,  county  seat  of  Logan ;  thence  to  and  through  Auglaize 
Coanty,  passing  three  prominent  towns  which  are  isolated  from  the  railway  until  we 
reach  Lima,  county  seat  of  Allen,  where  the  noted  Ohio  oil  fields  are  ;  thence  through 
Patnam  County,  passing  several  good  villages;  thence  to  Defiance,  county  seat  of 
Defiance  County,  and  thence  to  Bryan,  county  seat  of  Williams,  where  wo  intersect 
the  Michigan  State  line,  also  passing  through  other  prosperous  towns,  too  numerons 
to  mention ;  thus  passing  through  the  most  fertile  and  productive  farming  lands,  as 
well  as  stock  lands,  in  Ohio. 

With  this  we  enter  the  State  of  Michigan,  near  the  Indiana  State  line,  and  continue 
in  a  northwesterly  direction  via  Coldwater,  Kalamazoo,  Allegan,  and,  finally,  roach 
onr  terminus  at  Sangatuck,  on  Lake  Michigan,  where  we  propose  making  our  lake 
port  for  distributing  coal,  coke,  and  other  products  to  the  great  Northwest,  by 
steamers,  boats,  etc. 

By  carefully  consulting  the  maps  you  will  readily  see  that  we  have  no  competing 
or  parallel  lines  from  Columbus  to  the  lake,  and  cross  more  than  twenty  leading 
trunk  lines  in  the  country,  showing  the  great  necessity  of  all  the  Ohio  towns  having 
direct  communication  by  railroad  with  their  ca])ital  as  well  as  with  the  coal-fields 
of  the  south  and  Inmber  regions  of  the  north.  We  also  pass  the  leading  towns  in 
Michigan,  which  are  greatly  in  need  of  the  same— cheap  fuel  and  lumber. 

This  line  also  shows  a  population  of  over  1,800  to  the  mile,  equally  as  great  in  pop- 
ulation as  any  line  now  built  and  operated. 

I  have  bought  sufficient  coal  lands  in  southern  Ohio,  along  our  line  of  road,  to 
supply  it  in  a  substantial  manner  lor  centuries  to  come ;  besides,  I  have  the  assur- 
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ftiuu  iiiiilKiiHrnnlv  fr<'m  n-liabli-  iiariio:',  wbn  nnt  nnw  ojw 
dtvi-li>|>i'<l  Biitllcieiit  iiiiiH's  t.>  Biii>)H>rl  llie  ivad  liiryrarMti 
aii.V  iiuliicciut-iit  to  U  >vi'  tliio  taaul  liiiilt,  nit  tliuy  bave  niilljo 
tJiiir  JfvrluitDieiitH,  wLich  nre  now  l,viiiK  i'lle  for  the  ^itnt 
tlie  Kn-kt  NortliwvHt,  which  all  );■■■=■*  <<>  clearly  dHiiiiniMtntli 
itiii'li  a  r»uil,  uiid  n  Hufllcit  utl.v  larncuinl  woll-pquipiied  burl>o 
iKirt  lliu  Miiuii  iicniHH  tlil<  laktM.  Vi'v  liuve  already  iiC|;»tiiit 
till-  cimFilnictioii  iif  Htevl  tioalii  fur  t'urr.viug  <>□  the  Hanio,  aud 
S;iii>;ii(iivk  an  iiiir  |>ui'i,  liuvinK  aiii)'l»  wharfage  and  naUr  ti 
tif  till:  Siiiiirutiii'k  iii-<i]ih<  tliat  tho  United  States  UoTeriiiiirat 
l)iii]iiiuii'  Hiitlicii'iit  iiu-aiiti  toruunt  uct  th«  harbor  nfitiich  tii: 
Id  i'aiT>  on  »  liUHiiii-iui  an  tbe  ulmve  iiiitliiietl  roail  deuioostra 
ylv  at  SaiiKatnck  uiit  )>iit  mirl]  tlresH  ii|k>ii  thr.  GoTFrnaicnr'  b 
«l-tiii>ic  |mrt,  UH  wfU  .iMiithiTs  ii1oq|»  the  liuenf  nborr,  provid 
niiiil,  V.V  I'vrtainly  would  nut  Uivv  takcii  up  land  at  tbat 
liri>)iii!<llioil  iiiadv  liy  thi'iil.     KiTTthtT,  it  will  iiec«t«ilata  a^m 

iiriijiiMi'  nirryiiit;  mir  eoiil  iiimiitg  thi<  lak<-  liy  beavy  Bteel  vv 
iiilk  cir  ivhii'nclliiiK  tinmi',  ni>  the  ooal  tbat  la  to  reacb  tbe  N 
wjll  I'l'iuaiii  on  t1ii>  oHftinal  curs  at  the  luiDCS  until  tbcy  reaet 
Ah  til  till'  s»iitlii>rii  Oliio  develo[tiiipntH.  tbat  tbe  luilliunM  cif  i 
vi'sti'il  in  iiiiiit'H  a[id  in  improved  jiruiierty  lie  idle  fur  waul  i 
n>'(.'RtiHury  to  inuke  I'urtlicr  mention  of,  as  well  aa  thi>  enpj 
west  with  fiii'I  III  rclii'vu  ihuiu  fram  tbn  yearly  covl  fauiln 
iittin){  fur  Ml  many  .vearM  in  tbo  )>aKl.  Should  any  utbcr  inl 
thio  letter  lie  duHired,  or  mapn,  inclaitiug  oar  geulo^iieal  hi 
jileaau  nritn  mi>  iiud  J  Hball  promptly  fiirniah  you  with  the  lu 


pkkliminaky  examination  ok  uraku  kivkr,  micl 
raimiks  to  l.ake  michigan,  for  channel  of 
minimum  defth  of  tf.n  feet. 

United  States  Engin: 
Detrnit,  Mick. 

Hiu  ;  111  ciiiiiiiIiaiK^e  wjtij  llie  leqnireuieiits  of  s( 
river  ;ni(l  iLiiiiKir  itct,  and  letlcr  t'foiii  Oflitie  of  tin 
(liilcd  Aii;;iist  'JH,  ISS8,  I  Lilvu  tlie  lioiior  to  submit 
on  "(ii-.iii<l  liivcr,  lii.iiMlriiiuI  lliipiils  to  Lako  Micl 
iiavi^'ulili-  ^vidlli,  iiiiiiiiniiiii  lU-ptii  of  10  fuet." 

<i]':iiitl  Kiipiils.  lilt-  sct'diid  city  it)  size  and  im[)0i 
is  I.iiMTvd  on  Uoili  l>ii(iks  ol'tlic  (Jrand  l{iv».T,at  the 
:iii(l  disiunl  ;n  mil.-s  in  an  iiirliiio  and  40  ]itili-s  li 
llav.ri,  ;it  till'  Tiioiilli  of  Mic  rivor. 

A  lij;ht  d:aiit,'lit  stfaiii-lioat,  dtawiuK  ;i(>  im-lK's 
lK-t«ti-M  ('liquid  Kapicls  and  Grant)  llavi>ii,  i-onscitni 
incicc  of  tin' liver.  Tliis  steaini-r  (ranics  di'ck  lot 
farm  incdiii-e  lii'iwct'ii  the  tcrininal  and  inteniiodii 
river,  anil  occapies  two  da.vs  in  making  a  ronnd  tri 
low-water  stajres  tlie  ililliciiltit^fi  to  iiavi<rntion  nre 
Hto])|)a;;e  of  tliis  ineaiiM  of  transportation. 

A  iicep.wiit»!r  eoniieetion  witli  Lake  Micliigan  bf 
li.v  tiie  citizens  of  (irand  Ikapid:^,  and  it  would  ui 
great  Uenetii  to  llie  varifd  and  i-xtenslve  maniifaci 
tlif  eily. 

Al  present  (.Jrand  ICapitls  is  tk>pe»deutforitii  tra 
uivnts  n|iun  the  railroads  wbicb  center  bere  from  a! 
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-6-  Two  surveys  of  Graud  River  below  Gmiul  Kapids  have  already  been 
v%iade.  One  in  1880,  under  the  <iirectiou  of  Mujor  Flarwood  and  extend- 
■,ing  from  opposite  the  city  to  the  tail  or  lower  end  of  the  Ottawa  IJoom, 
"^S*  miles  by  river  below  Grand  l^apids,  and  the  other  in  1884,  under  the 
.  direction  of  Captain  Lock  wood,  extending  from  opposite  the  city  to  a 
distance  of  llj  miles  below  Grand  Rai>ids. 

From  the  maps  of  these  surveys  the  following]:  facts  reganling  the 
physical  characteristics  of  Grand  River  are  obtained : 

Below  Graud  Rapids  the  river  flows  with  a  generally  western  course, 
bat  with  many  bends  and  turns.  Its  banks  are  varied,  being  sometimes 
high  and  then  again  low  and  marshy.  The  average  width  of  the  river 
at  low  water  is  between  400  and  450  feet.  The  available  depth  for  navi- 
gation, owing  to  numerous  bins,  is  not  more  than  30  inches.  The  river 
bottom  consists  of  sand,  gravel,  and  clay,  with  occasional  bowlders,  lu 
the  first  12  miles  below  Grand  Rapids,  the  G-foot  curve  is  only  faintly 
developed,  and  the  4- foot  curve  only  over  half  the  distance. 

The  question  of  a  10-foot  channel  was  considered  by  Major  ilarwood 
in  a  report  submitted  by  him  under  date  of  February  12,  18(S1.  Two 
plans  were  suggested  by  him,  the  first  being  a  canal  along  the  river 
banks,  using  one  bank  of  the  river  for  oi^  side  of  the  canal  and  extend- 
ing from  Grand  Rapids  to  the  tail  of  the  Ottawa  Boom,  34  miles  down 
the  river.    Speaking  of  this  plan,  Major  Harwood  says: 

A  work  of  this  magnitude  and  extent  would  cost  several  millions  of  dollars,  how 
many  to  bo  determined  only  after  a  careful  survey  of  each  bank  of  the  river  to  de- 
termine tbe  most  economical  line  of  direction  for  the  work,  followed  by  a  minute 
and  detailed  examination  of  the  bank  fixed  upon  throughout  its  wbole  extent  of  34 
miles,  with  a  view  to  maturing  careful  estimates  for  each  section  of  work  to  be  en- 
countered in  the  way. 

The  second  phm  suggested  by  Major  Harwood  was  to  build  a  canal 
as  l>efore,  from  the  tail  of  the  Ottawa  Room  along  the  river  bank  as  far 
as  Lamont,  and  then  to  build  an  inland  canal  trom  Lamont  to  Grand 
Rapids,  thus  shortening  the  distance  by  about  7  miles.  Speaking  of 
this  plan  Major  Harwood  says : 

The  gain  in  distance  would  be  more  than  counterbalanced  by  the  increase  in  ex- 
pen.se  incidental  t(»  carrying  the  canal  over  the  high  land  between  Lamont  and  (irand 
Rapids. 

In  my  oi)inion  the  river  itself  is  unworthy  of  improvement  with  a 
view  to  securing  a  channel  otnavigaide  width  and  depth  of  10  feet,  for 
the  following  reasons : 

First.  During  low  stages  the  volume  of  water  in  the  river  is  entiiely 
insnfiicient  to  furnish  a  channel  of  the  desired  dimensions  by  any  of  the 
ordinary  methods  of  river  regulation,  such  as  training-walls  or  spur- 
dikes.  Dredging  is  wholly  out  of  the  question.  Between  1881  and 
1885  $50,000  were  expended  in  dredging  to  secure  a  4-foot  channel,  and 
this  depth  was  temi)orarily  secured  for  a  distance  of  ll^J  miles  down  the 
river. 

Speaking  of^hese  dredging  operations  Captain  Lockwood,  in  a  report 
by  him  dated  January  29, 1887,  says : 

The  greater  part  of  the  material  removed  was  sand,  and  I  can  see  no  roanon  I'or 
aoticipating  anything  like  permanency  for  the  channel,  as  the  main  causes  that  were 
Iq  operatidu  to  maintain  the  river  at  its  normal  (b*pth  before  the  work  commenced 
are  active  now  to  restort;  its  bi'd  to  its  former  condition. 

Even  at  this  date  the  beneilts  of  this  dredging  have  disappeared  and 
the  river  is  in  its  old  condition. 

Second.  A  deep-water  connection  by  locks  and  dams,  while  practi- 
cable, would  be  very  costly,  as  the  banks  of  the  river  are  not  suitable 
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for  tliis  form  of  improvemeDt,  and  would  involve  an  extensive  ^^ttcii 
of  levees,  not  only  alons  tbe  banks  of  the  main  river,  bnt  also  aloog^ 
banks  of  its  tributaries,  to  protect  the  adjacent  lying  farms  from  beiog 
flooded. 

A  oannl  outside  of  tbe  river  banks  would  be  far  more  certain  of  »■ 
curiuc  the  desired  end  and  would  be  cheaper. 

Captain  Lockwood,  in  his  report  of  January  2d,  1887,  says: 

III  my  upiDinti  deep- wuter  connection  with  Lake  Hicbigttu  can  onlj-beMcnredlif 

a  (uiniii  oLiteiilP  of  (lie  river  banks,  using  tbe  river  an  a  feeder. 

While  uudoabtedl.Y  great  benefits  would  accrue  to  tbe  Inr^  mam- 
factnriug  interests  of  Grand  Bapids  from  a  deep-water  counectioa  villi 
Lnko  Michigan,  any  improvement  of  the  river  itself  with  a  view  of  se 
curing  a  depth  of  10  feet  is  not  Justified  on  account  of  its  expense,  and 
1  concur  in  the  opinion  expressed  by  Captain  Lockwood  that  a  euai 
outside  tbe  river  banks  will  furnish  the  true  solution  of  tbe  prot^ 
In  this  connection  it  miffbtbe  well  to  state  that  in  my  opinion  adeptl 
of  10  feet  will  not  meet  the  requirements  of  Grand  Rapids. 

If  tbe  lake  commerce  is  to  be  brought  to  the  doors  of  Grand  Bapidl 
through  the  medium  of  a  water  route,  nothing  less  than  a  14-foot  ehm 
nel  should  be  thought  of.  A  depth  of  10  feet  is  insufficient  for  the  daai 
of  vessels  now  navigating  the  lakes,  and  the  tendency  is  to-incnui 
their  present  draught,  so  that  14  feet  would  not  be  any  too  mnch. 

No  further  survey  is  needed,  as  the  snrveys  of  Major  Harwood  lod 
Captain  Lockwood  supply  all  necessary  data.  The  following  statistict 
regarding  tbe  industries  of  Grand  Bapids  were  kindly  furnished  meb] 
the  Grand  Rapids  Board  of  Trade,  and  are  for  tbe  year  1887. 

The  report  shows  that  there  were  380  factories  employing  11,110  opw 
atives,  with  a  capital  employed  of  $lo,316,400,  the  piodoct  amoaotini 
to  $24,048,800. 

Among  the  leading  industries  arc : 
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(Mioptank  Kiver,  M<l.,  improvi'inent  of I 

rhoi>tauk  KiviT.  M«l..  removal  of  wreck  fn»m ; 

(MuK'.katuck  ('n't'k.  moiitli  of.  improvement  of i 

(yhuckatnck  Cn-ek.  Va..  examinatitm  of j 

(Mackama'*  Kiver.  Oregon,  examination  of j 

('lark  Cieek,  S.(/.,  improxement  of 

(JIarksville  Harbor,  Mo.,  evamlnatitm  of ' 

(/leveland  Harb«ir.  Oljio,  improvement  of ' 

Ciineli  Kiver,  Tenn  .  imprnvemeut  of ! 

(•linton  Harbor.  *'i»nii..  imjinivement  of , 

(•linton  Kiver.  Mieli.,  im])mvenient  ti( I 

<!f>an,jok  Kav.  N.  ('..  imj»ioveii:ent  of , 

Coa^4t  nl^ar  life-Havint;  rttalion,  Kast  ]*oint  Judith,  JC.  I.,  exami- 

nali«>u  of j 

Coaster's*  Ilarlior  Island,  cove  ne.ir  HoutheaMt  extremity  df.  ox-  ! 

amination  of 

C<M'hect»  Kiver,  fit)tu  Dover  to  it.n  moutli.  X.  H..  ex.irtiinationof . 

(Joclieco  Kiwr.  N*.  II.,  imprnveiiu-nt  of. 

(.?04'tav^  halchee  Kiver,  Ala.,  for  iow-w:iti>r  n.tvigatiim.  oxamina-  { 

tion  of I 

CohaHset  Harbor,  Mahm..  examin;ition  of. | 

(/ohirado  Kiver,  Ari7...  examinatittn  of ' 

Columliia  Kiver,  Oregon,  gangiug  waterH  of  .. 
Columbia  Kiver,  Oregon,  canal  at  the  Cascades 
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Parti. 


a  River,  Oregou  and  Waah.,  improvement  of  month  of 
a  au<i  Lower  Willamette  HverH,  Oregon,  Improvement 

i)w  Portland 

a  Kiver.  Upper,  improvement  of 

a  Kiver.  Upper,  Warth.,  between  Walliila  and  Britinh 

luiiiiiiation  of. 

t^e  River,  S.  C,  examination  of 

)ion,  MiHAouri  River,  annual  report  for  flHoal  vear  end- 
ue 3U,  1880. 


(ion,  MiH8i8.<tippi  River,  annual  report,  eto 

tiou.  United  StaU*H,  Adviaory  to  tbe  Board  of  Harbor  I 

iHHioneni  of  Philadelphia,  Pa •. [ 

>inner8  of  Columbus  County,  N.  C,  bridj^ea  of,  across  '\ 

jr  River .'. 

iioners  of  Morgan  County,  Ohio,  bridge  of,   across 

ngum  River 

tiuuers  of  Maskiugura  County,  Ohio,  bridges  of,  across 

ngum  River 

doners  of  Robeson  County,  N.  C,  bridges  of,  across 

>r  River 

doners  of  Washington  County,  Ohio,  bridge  of 

doners  of  Washington  County,  Ohio,  bridge  of,  across 
ngum  River  

River  (and  Escambia),  Fla.  and  Ala.,  improvement  of. 

B  River,  S.  C,  improvement  of 

,t  Harbor,  Ohio,  examination  of 

North  Edisto  and  South  Edisto  rivers  by  St.  Pierre 

and  South  Creek,  S.  C,  examination  of. 

icut  River,  Mass.  and  Conn.,  improvement  of,  above 
•rd 


lent  River,  Mass.  and  Conn.,  Improvement  of,  below 
.rd 


etion,  et«.,  roails.  etc.,  in  Yellowstone  Park 

nia  Creek.  N.  C,  improv«»meut  of. 

ptncies,  etc.,  of  rivers  and  harbors,  estimates  for 

y  and  Harbor,  Oregon,  improvement  of  entrance  to.. .. 
iver,  Ala.,  for  location  ot  a  channel  from  rapids  at 

uko,  etc.,  examination  of 

ver,  Ga.and  Ala.,  bridges  across,  etc 

iver,  Ga.  and  Ala.,  improvement  of 

iter  and  OostenauLa  rivers,  Ga.,  bridges  across,  etc 

River,  Oregon,  improvement  of 

Enjfineers,  laws  atfectinj^ 

Engineers,  rank  and  duties  of  officers  of. 


iJhristi,  Tex.,  channel  leading  to,  improvement  of 

Creek,  Md.,  improvement  of? 

tr  southeast  extremity  of  Coaster's  Harbor  Island,  ex- 
.ion  of 


Jreek,  or  Geneva,  Ohio,  examination  of , 

River,  Wash,,  improvement  of 

lean  Bayou.  La.,  improvement  of 

id  Waters  River  of  Essex  Branch,  Mass.,  examination 


River  and  bar  at  its  mouth,  Flo.,  examination  of 

and  River,  Tenn.  and  Ky.,  improvement  of,  above 
ille '. 


and  River,  Tenn.  and  Ky.,  improvement  of,  below 

ille 

.and  River,  Ky.,  improvement  of  south  fork  of 

and.  Lower,  i^iver,  from  Nashville  to  mouth,  exam* 
I  of 


and  Sound,  (js.  and  Fla.,  improvement  of 

ik  Sound.  Coanjok  Bay,  and  North  River  Bar,  N.  C, 

rement of 

Bayou,  Tex.  and  La.,  improvement  of 


fferr's  Island,  Allegheny  River 

er,  Va.and  N.  C.  improvement  of 

me  Bavon,  La.,  improvement  of 

lonil  Dam,  Ohio  River,  operating  itnd  care  of 

1,  battalion  of  ingineer.H 

»,  sea-coast 

e  Bay  and  River,  removal  of  wrecks  from 

«  Bay,  Del.,  construction  of  ice-t)arI)or  at  head  of 

e  Ba\,  Del.,  construction  of  iron  pier  in,  near  Lewes, 
e  Bay.  improvement  of  inland  water-way  from  Chin- 

ae  Boy  to 

e  Bieuk water  Harbor,  Del.,  improvement  of 

»  River.  Pa.  and  N.  J.,  improvement  of 
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Depot  prup«»rtv,  WilleuPolnt I     «78 

Diipartmtfut  of  thu  Colanibia,  expIoratioDB  aud survey h,  etc... 

Department  of  tho  Platte,  exploratiouu  aud  surveyH,  etc 

Dm  MoiuM  Hapida  Caual,  dry-dock  nt 

Doa  Moioea  Rapldrt  Canal,  operatinis  and  care  of 

DeiiMoint>8  Kapida,  Miaaiasippi  River,  improvement  of 

Detroit  Kiver,  at  Grosae  Poiute,  Micb.,  examination  of 

I>etToit  Kiver,  Mich.,  improvement  of 

District  of  Columbia,  water  anpphr 

Diviaion  of  the  Mianouri,  erploratfonii  and  surveya,  etc 

Diviiiion  of  the  Pacific,  explorations  and  aurveys 

Doroheat  llayoo.  La.,  examination  of 

Drill  and  inatruction 

Dry -dock  atDeaMoinea  Rapids  Canal .? .. 

Dry-dock  at  St.  Marj^'s  Fails  Canal,  Mich.,  constructioo  of  . . 

DuokCrwk,  Del.,  improvement  of I    104 

Dnluth  Harbor.  Minn.,  examination  of i    274 

Dulnth  Harbor,  Minn.,  improvement  of |    268 

Dunkirk  Harbor,  N.  Y.,  improvement  of i    330 
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233 
233 
320 
317 
879 


217 
475 
233 
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Rai^le  Harbor,  Mich.,  improvement  of 

Kast  ChejittT  Creek.  N.  Y.,  improvement  of 

East  Point  Juditli,  R.  I.,  coast  near  life-saviuj;  station,  oxanii- 
natiiin  of 

Kaai  River.  N.  Y.,  with  s  view  to  removal  of  ledge  of  rock,  ex- 
amination of  

Kast  Rivor  and  Hell  Gate,  N.  Y..  removal  of  obstnictiouH  fh)m. 

East  Rockaway  Crt>ek,  N.  Y.,  examination  of 

East  TeunesAee,  Viri^inia  and  Gcor);ia  Railway  Company, 
bridge  of.  acnvsA  Ocmulireo  River 

Eaatem  Rranoh  Bridge,  Washington.  D.  C,  constrnctiuii  of  . . 

Eastern  Branch  of  the  Potomac  River,  Md.,  examination  of... 

Echo  Harbor,  New  Rochelle.  K.  Y.,  improvement  of 

Edidto  Kiver,  S.C.,  bridges  acroAH,  etc 

EdiHto  River.  S.  C,  improvement  of 

Edisto  Rivern,  North  and  South,  to  connect  by  St.  Pierre 
River  and  South  Creek,  S.  C..  examination  of 

Eel  River,  Cal..  examination  of 

Elizabeth  River,  N.  J.,  improvement  of 

Klk  River,  Md.,  examination  of 

Elk  River,  W.  Va.,  improvement  of 

Ellin  litlaud,  sbip-chanuel  between  Jersey  City  and,  examina- 
tion of 1 

Euuinot'r  Dei)Ot,  I^blio  Buildings  and  Const  mot  iou,  Willetn 
Point 

Engineer  Sehwd  of  Ap^tlication  at  Willeta  Point 

Eugineers,  Battalion  ot  the  Corps  of 

Enginet^rH,  Board  of,  for  Fortiticationa  and  for  Rivor  and  Har- 
bor lmpn»vement8 

Engineers,  olUeera  of  tho  Corns  of 

EngliHii  Creek,  N.J.,  removal  of  wreck  from 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  R.  I., 
examination  of 

Erie  Harbor.  Pa.,  improvement  of 

Erie  Uarlwr,  l*rt.,  pref*ervatum  of  peuinnula  at  PivHque  Isle. .. 

Encainhia  aud  Conecuh  riveri*.  Fla.  and  Ahi.,  impruvcmont  of  . 

EMtiniattvt  for  public  buildingtiond  grouuds,  etc.,  Wa^hiug- 
lou.  1).  C 

E%'»nMviIlc  and  Indianapolis  Railroad  Coiupauy,  bridge  acros.^i 
White  River ' 

Evauriville  and  Tern*  Haute  Railroad  Company,  bridge  of, 
acn>s«  White  River 

PIxaniinatiouH.  sur\ey»,  and  contingencies  of  riviTs  and  har- 
bors. cHtiniat^ts  for 

F.xecutive  Mansion.  Washington.  I).  C 

Experiments,  Willets  P»)int 

Ex|ilonitions  and  reconnuiswiuces 

Explorations,  etc..  Department  of  the  Columbia  

Explorations,  etc..  Department  of  the  Platte 

Explorations,  etc.,  Division  of  the  Missouri 

Explorations,  etc..  Division  of  tho  Pacifiu 

F. 


Fairlee  Creek,  Md. ,  improveniont  of 

Fail-port  Harl>or.  Ohio,  improvement  of 

Fairweathor  Island,  Conn.,  examination  for  break wat^T  to 

PenHeld  Reef,  aud  south  from 

Falla  af  the  Ohio  River,  improvement  of  naWgation  at 
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r  the  Ohio  River, improvement  luUianik  Chute  arouud  .. 
TeBqiie  Inle  Harbor,  Lake  Huron,  Mich.,  examination  of . 

r  auQ  Sacramento  rivers,  Cal.,  improvement  of 

;  Creek,  K.  C,  examination  of 

;  Plaee  Cove,  R.  I.,  examination  of 

>ck,  Cal.,  pnblio  mooring  at,  examination  for  establish* 
of 


"SUM,  CaL,  public  mooring  at,  examination  for  establish* 

of 

\y»,  erection  of,  at  Great  Falls  of  Potomac  Kiver 

iirg  lUilroad  Company,  bridge  of,  across  Charles  River, 


lie  River  Harbor,  Conn.,  improvement  of 

liver,  Ga.,  improvement  of y... 

;iv«T,  bridge  across,  near  Bain  bridge.  Ga 

:ivcT,  Ga.,  rock  reefs  at  Albany  and  above,  examina- 
)f 


Page. 


t  lUilway  and  Navigation  Company,  bridge  of,  across 

ley's  Cr«ok 

tig  Bay,  N.  Y.,  improvement  of 

II  La<;  Kiver,  Wis.,  harbor  at  month  of.  examination  of.. 

/ille,  ^lich.,  fur  breakwater,  examination  of 

.  Deer  Kiver,  Tenn.,  improvement  of 

e fiance,  Fort  Wayne,  Ind.,  examination  of 

iduHtry,  Fort  Miami,  Fort  Mei^s,  examination  of 

oiiroe.'  Va.,  constmctiou  of  whiirf  at 

lonnte,  Va.,  iron  pile  bridgu  over  Mill  Creek  at 

uud  Harbor,  Montauk,  N.Y.,  examination  of 

OHA,  Cal.,  public  mooriug  at,  examination  for  eMtablish- 
of 


mith  and  Choctaw  Bridge  Company,  bridge  of,  across 

lu  River 

nations.  Board  of  Engineers  for 

iiu:4  and  water-pipeH,  WaHhington,  D.  C 

le  River,  Ark.,  Improvement  of 

d  WiHconsiu  rivers,  Wis.,  improvement  of  

id  WiMC'onsin  rivers,  operating  and  care  of  locks  and 
on 


ort,  Ky.,  city  of,  bridges  across  Kentucky  River. 

ort  Harbor,  Mich.,  improvement  of 

1  Broa«l  Rivor,  Tenn.,  improvement  of 

I,  Wallace  M.  (schooner),  removal  of  wreck  of  . .. 
•erg,  for  harbor  of  refuge  at,  examination  of 


O. 

ton  Bay,  improvement  of  ship-channel  in 

ton  Harbor,  Tex.,  improvement  of 

d  Park,  Washington,  D.  C 

lade  River,  Mo.,lmi)rovement  of 

loupe  River,  Tex.,  for  removal  of  raft  on,  examination 


Calumet  River,  Ind.,  examination  of 

Calumet  River,  111.,  examination  of 

Forks,  Dak.,  bridge  across  Rod  River  of  the  North 
>es  Mers  avenue) 

Forks,  Dak.,  bridge  across  Red  River  of  the  North 

[iimcsota  avenue) 

Haven  Harbor,  Mich.,  improvement  of 

Morals  Harbor,  Minn.,  improvement  of 

Marais,  Mich.,  imnrovement  of  harbor  of  refuge  at 

River,  Mich.,  bridge  across 

Biver,  Mich.,  from  Grand  Rapids  to  Lake  Michigan,  ex- 
Ation  of 


ig  waters  of  Columbia  River,  Oregon 

r  River,  W.  Va.,  improvement  of 

te  River,  N.  Y.,  examination  of 

»town  Harbor,  S.  C,  improvement  of 

n  brig,  removal  of  wreck  of,  from  St.  John's  River,  Fla  . 

(,  Bayou  des.  La.,  examination  of 

ove  Harbor,  N.  Y.,  improvement  of 

ater  Harbor,  Mass.,  improvement  of 

lith  Maid  (schooner),  removal  of,  wreck  of 

Point  Channel,  Plymouth  Harbor,  Mass,  examination 


I's  Landing,   Lake   Champlain,   Vt.,  construction   of 

Icwater  at 

us  Bay,  N.  Y.,  improvement  of 

us  Bay,  N.  Y.,  removal  of  wreck  from 

\  Rio.,  N.  Mex.,  from  Embudo  to  £1  Paso,  Tex.,  exami-  i 
nof , 


PartlL 


340 

78 

79» 

207 
803 

870 

371 
3U0 
267 
1*78 


306 


319 
350 
149 
S5    M9 

353 

353 

380 

374 

ft5    710 
180 
372 

183 

377 
69    730 
287 
319 
215 


12  403 
12  465 
70    733 

353 

872 
8 

221 

284 

288 
376 
294 
243 
115 
337 


203 
203 

229 

207 

361 

260 

337 

146 

174 

202 

69  728 
35  564 
43  592 

43  596 


1385 
1420 


942 


Part  HI. 


1017 


1(^1 


1654 
2085 

2005 

2167 
1831 


r84 


1102 
1352 
1512 


1548 
1£35 

1703 

1677 

1959 


PartrV. 


2276 
2486 


2498 

2498 
2825 


i 


2797 


22tJ2 

2872 
2871 


2498 


2840 


I 


2837 

25C5 
2424 


I 


J 


2151 
aio8 


2184 
1996 
3023 


2206 


2445 


'I 


2800 


8 


INDEX. 


BUIUECT. 


tinuid  River,  Mo.,  examliuttlon  of 

QnM  Kiver  (at  Mamiena),  N.  Y..  improvement  of 
Qzmt  C«c*pftn  Kiver,  W.  Va.,  eKaminutlon  of. 

GtmI  ChMy  Kiver.  N.  Y.,  examination  of 

Great  Falls  of  the  Potomac,  ereotlon  of  flnhways  at. 

Oreat  Kanawha  Kiver,  W.  Va^  Iroprovemeui  of 

Great  Kanawha  Kiver,  W.  Va.,  operatinj;  and  care  of  locks 

and  dams  on 

Great  Pee  Dee  Kiver,  S.C.,  improvement  of 

Great  Sodas  Harbor,  !N.  Y..  improvement  of 

Green  and  Barren  rivers,  Ky.,  operating,  etc.,  looks  and  dams 


on 


Green  Bay  Harbor,  Wis.,  improvement  of 

Greenhouses  and  nnrsery,  wsshin^rton.  D.  C 

lireen  Jacket  Shoal.  Providence  Harbor,  K.^.,  removal  of 

Greenport  Harbor,  N.  Y.,  Improvement  of 

Greenwich  Bay,  lt.I.,examinHtion  of 

Grosso  Pointe  Channel,  Mich.,  improvement  of 

Gnadsloupe  Kiver,  Tex.,  lor  removal  of  raft  on,  examination  of 

Gnlf  Port  Harbor,  MiMi.,  examination  of 

Goyandotte  Kiver,  W.  v a.,  improvement  of 


n. 

Haokensaok  River,  N.  J.,  examination  of 

Hampton  Creek  and  Bar,  Va..  examination  of 

Hampton  Kiver,  N.  H.,  examination  of 

Hampton  Roads,  Va.,  removing  wreck  from  channel  leading  into 
Hannilial  Bridge  Company,  bridge  of,  across  Mississippi  River 

above  HanniDal,Mo .' 

HM-bor  and  ohannel  at  Pembroke,  Me.,  examination  of 

Harbor  at  entrance  St.  Jerome's  Creek,  Md.,  improvement  of.. 
Harbor  at  month  of  Fond  da  Lac  River,  in  Lake  Winnebago, 

Wis.,  examination  of 

Harbor  lines : 

establishment  of 

at  Boston  Harbor,  Mass 

at  Brunswick,  Ga 

at  Marcmette.  Mich 

at  Now  York  Harbor,  N.  Y 

at  Port-ago  I^ke,  Mich 

at  Norfolk  and  Portsmouth  harbors 

at  Savannah  Harbor,  Ga 

etc.,  Portage  Lake,  Mich 

Harbor  of  refuge: 

at  Block  Island,  K.  I.,  improvoment  of 

at  entrance  of  bturgeou  Bay  Canal,  Wis.,  improvement  of. 

at  Grand  Marais,  Mich.,  Improvement  of 

at  Hyannis,  Mass.,  improvement  of 

at  I^ittle  Harbor,  X.  H.,  improvement  of 

at  Milwaukee  Bay,  Wis 

at  Nantucket,  Mass.,  improvt^ment  of 

at  Point  Judith,  It.  I .,  establishment  of 

at  Portage  Lake,  Mich 

at  Sand  Beach.  Lake  Huron,  Mich 

at  Stonington,  Conn.,  improvement  of 

on  Lake  Pepin  at  Stockholm,  Wis 

Sandy  Bay,  Cape  Ann,  Moss. 

Harlem  River,  N.  Y.,  improvement  of 

Harrissecket  (Harrasoeket)  River.  Mo.,  ex.imination  of 

Hayes,  Annie  E.  (schoont^r),  removal  of  wreck  of 

Hav  Lake  Channel,  St.  Mary's  River,  Mich.,  improvement  of.. 

Hell  Gate,  N.  Y.,  improvement  of  navigation  at 

Hemingway.  Bva(puugy),  removal  of  wreck  of 

Henry  and  Seaton  parkn,  Washingt^m.  D.  C 

Hero  Islands,  Vt^  (North  and  S<mth),  channel  between 

Herr's  Island,  construction  of  dam  at 

Hiawassee  River,  Tenn.,  improvement  of 

Hingham  Harbor,  Mass.,  improvement  of 

Historic  grounds,  location,  etc. 

Homosassa  River  and  Bar  at  its  mouth,  F1».,  examination  of. . . 
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211.' 

Liizie  (schooner),  removal  of  wreck  of 
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Manistique  Harbor.  Mich.,  improvement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 
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Ifinnesota  Point,  at  Sunerior  Wis.,  examination  of. ........... 
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MiHHouri  River  CommiAiiion — Continaed: 

CDUHlructiun  at  Kmohjih  City.  Miami,  ftp. 

cuiiHtnictiou  at    Plat tMniouth.  Nebrankm  City,  Ralo.  St.  [ 

Joft«*|>ti.  Lt*aven worth,  and  Atcliinon 

report  of  Lient.  H.  M.  Chittenden,  (.'orps  of  Eofdneen. . . 

r«|M)rt  of  th«  Secretary 

report  of  Mr.  S.  Waters  Fox,  division  engineer ' 

report  of  Mr.  Saniael  H.  Youn£,  dt^ision  engineer < 

survey  ol>Hervation8 i 

Moliilt*  Harlrar.  Ak..  iniprovfment  of 1 

Mok«lniiiD«^  lUv(>r,  Cal.,  iiuprovement  of | 

Molinu  City  Harbor.  111.,  examination  of 

Monhegan  iHland  itarbor.  Me.,  examination  of 

Monon^fahela  River.  W.  Va.  and  Pa.,  improvement  of 

Monongahela  River,  aliove  upper  dam.  W.  Va.,  examination  of. 
MoDontrahela  River,  operating  and  care  of  Lock  and  Dam  No.  9' 

Monroe  Harbor.  Mich.,  examination  of 

Monroe  Harbor,  Mich.,  improvement  of 

Mi>odna  (or  Murderer's)  Creek,  X.  Y.,  bridge  across 

M<M»«<'-a-bec  Bar,  Jonosport.  Mo.,  improvement  of 

Moorings,  public,  at  Fort  Ross.  Fisk's  Mill,  Fish  Rock,  Shelter 

Cove,  and  Trinidad,  Cal     

Mormon  and  Stoi^kton  sloughs,  Cal.,SMi  Joaquin  River,  im- 
provement of j 

Morton,  Sallie  C.  (schooiior),  removal  of  wreck  of | 

Mount  Desert,  Me.,  breakwater  at j 

Mount  Vernon,  Va.,  channel  at,  improvement  of { 

Mount  Vernon.  Va.,  survoy  of  road  from  Aqueduct  Bridge  to  .; 

Mouth  of  Black  River,  Mich.,  improvement  of ! 

Mouth  of  Chagrin  River,  near  Willoughby,  Ohio,  examination  i 

of. : 

Mouth  of  Colnmbia  River,  Oregon  and  Washington,  improve*  ' 

nient  of 

Mouth  of  Coqnille  River,  Oregon,  improvement  of 

Mouths  of  Sacramento  and  San  Joacinin  rivers,  Cal.,  anrvey  of. 

Muskegon  Harbor,  Mich.,  improvement  of 

Muskingum  River, Ohio : 

bridge  across,  at  Stockport.  Ohio 

bridges  across,  at  Zancsville 

bridge  a<;rosa,  betwo<^n  Beverly  and  Waterford 

bridge  across,  Lowell  Canal...' 

construction  of  ice  harbor  at  month  of 

from  Zanesville  to  Dresden,  examination  of 

im(>roveuientof 

operating  and  care  of  locks  and  dams  on 

Mystic  River,  Conu.,  examination  of 
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Xansemond  River,  Va..  improvement  of 
Nanticoke  River,  from  Scatord  to  Concoi 
of 


Concord,  Del.,  examination 


Nantucket.  Mass.,  hai-l>or  of  refuge  at,  improvement  of 

Na))a  River,  Cal. ,  ininrovement of 

NaiTstiunHOtt  Buy  ana  Pruvidonce  River,  R.  L,  improvement  of. 
Narrugansett  Bay,  at  the  mouth  of  Narrow  River,  R.  L,  exami- 

nntitni  of    

N:iri;ij:uagurt  RivtT.  Me.,  improvement  of 

Narrows  at  Lake  Chumplaiu,  N.Y.  and  Vt.,  improvement  of 

NtU4Hawa(Idox  Ri  ^-er,  Md.,  examination  of 

Nechen  River,  Tex..  impn>vo.nient  of 

Nehalem  Bay  and  Bar,  Oregon,  examination  of 

Nous4i  River,  N.  C,  improvement  of 

Neva  reniovftl  of  wreck  of 

New  Bedford  Harlxir,  Mass.,  improvement  of 

Newburyoort  HarlK>r,  Mass.,  improvement  of 

New  (?a»tle.  Del.,  construction  of  ico-harbor  at 

Now  ITaven  Hnrimr,  ('onn.,  l)reakwater  at, construction  of  .... 

New  Haven  Harbor.  Conn.,  improvement  of 

New  London  Harbor,  Conn.,  examination  of 

New  I^>nd(>u  iiarlM)r,  Cunn.,  ini]>rovement  of 

New  Orleans  Harbor,  La.,  improvement  of 

Now  Orleans  Harbor.  Lu.  (Algiers),  removal  of  wreck  from... 

Newport  J larbor,  R.  I.,  irapnivenient  of 

New  River,  N.  C,  Improvement  of , 

New  River.  N.  C,  water-way  between  Swansborough  and 

New  River,  Va.  and  W.  Va.,'  improvement  of 

New  Rochelle  Harbor,  N.  Y.,  improvement  of , 

Newtown  Oeek,  X.  Y..  improvement  of , 

New  York  Central  and  Hudson  River  Railroad  Company, 

bridge  of,  across  Moodna  Creek 


117 

112 

45  608 
344 

49  628 

56 

20  508 
348 
112 
200 
358 
138 
174 

47  615 

83  564 
103 

60  675 

50  670 
70  744 
57  660 


61  628 
142  ' 

281 

67  710 
76  777 

877 


»50 
016 


915 
1406 

1056 
135S 


1500 

1078 
1124 


SI81 


1866 
1000 


1061 


Saw  York  Harbor.  HUbl 
Kaw  York  Harbor.  H.  T. 
Tltiw  York  Hwbor  "  " 


;  of  barbor  lines  M. . . 


'bor.  Ma-inll  U  DitTii  Ultai.S.'i.,  ttopioTi 

Mi»K»F»Uii,w»l*T«»y  •roMui,  "■■"Inn'-iMof. 

iriuu>  KlTsr  ud  Tonavuda  Harbor,  S.  Y.,  ImproiamMit  n 

Ifamlnl  Cmk.  Va.,  ImiiTDVCiiieat  of ■ 

nootHCk  BiTEr.  Waih.,  IraprovBiiisot  of 

Korfalk  Harbor.  eaUbllahmenI  of  bubor  Umn  at 


ImprovflmeDt  of ---.- -■■- 

Kortli  KHt  BiTcr.  Gape  Fear.  K.C..  eumiiu 
Ssrtb  Kwit  RtTor.  mX.  eiualDalloD  of 


Part  L      Part  n.  Part  in.  Fart  FY, 


ironh  KdlalD  lUin,  U>  niimect  wltb  BoHlh  Edlnto  by  St  i 

Plane  BlvBrand  Smith  Creek.  B.  C.  Biinnlnatiun  of | 

J(ortbaiidSoolbHB™Wiuiil«,iinpro™n8ntgfobaiiB»lb<stwBOD.( 
Nnthcrn  and  NorthnMierD  Laktta.prinliiiK.  Mo.,  obaru  ut . .  J 

North  Palontn  KiviT,  Waah,.  MjunlBaUon  at 

North  KlverBMr,N.U.,lnipioven.ent  of  ...^. 

KorCfaneat  eoinmop  to  Esy  West  Hwbar.  FU.,  IropTOTeniaiit 


0»kUed  Harbor.  CaUimprovflBient  of 

Onk  Orebanl  Harbor,  l(.Y,linprori)niM.t  of 

OenAunook  Klret.Hd..  rxaiiAnaUon  of 

Ooooquan  Creak.  Ya..o£aiBli>ation of....... 

OooDWMT  of  and  lojnry  to  pnblur  work*  by  oorporatloi 

ladMdula ;■— .'"-"„'l.'i-';i 

Ooklavda  lUiet.  fTomSUioaDth  to  Lake  QrllDn,  Kla..eia 

thmof 

Oomaljiee  SItst.  Oa.: 


Oconto  Harbor,  Vit., 
Ocoalfl  Harbor.  Wia.. 
Ocracoko  Inlet.  N.U.. 


OKoeni  of  tbe 

Corps  of  Eaglaean,  no 

»berof,  T. 

u.k.na 

""S- 

*ftomWto.llnB.W.V.. 

to  MartEn 

.yarrr. 

andJeniwmvllla. 

brirtue  ac™ 

impTntemant  nf  lodlaDii  Chnte 

oprratingiuidearaof  Uarti  lalaod  dam  on 

OlcDit  Barbar,  N.Y.,  improTeinoiit  of. 

OW  Colmy  Eidlread  Compan  j,  bridge  of.  (onMeTannUHi  Rivoi 

Onanooak  Harbor,  Va..  eianiinaticJO  of..... 

ODtnnagOD  Harbor.  Mich.,  lnipro™nBnt  of, 

OmtoaauU  and  CaoMirBl«eri«ra.GB..  brldarwaoHHi; 

Oreiton  Railaay  and  N»»lgatloo  Company,  bridge  of,  ocnw 


Osage  EiTar,  Mo.,  Irun 
•hool.  exaBlnatlao  ol 


OnacbllaaDdfiliwk  Ht 
Oi<Ni>liorougbBaibor,Ky.,« 
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P. 

Pamlico  Riyi*r,  N.  C,  bridirm  acroM,  etc 

Pamlicn  aod  Tar  riverm  N.  C,  Improvement  of 

Pamnnky  Kiver,  Va.,  iniprovemont  ol' 

Pamank'y  River,  Va..  rt^movnl  of  wn'ok  atSkidmore*8  Bar,  in. 

Paa(.*af[i>ulM  Ki ver,  MtM.,  improvemeut  of 

Paatiuotank  Kiver,  above  the  month  of  Turner's  Cut,  N.  C,  ex- 

amiDatlon  of 

Paiwaio  Kiver,  N.  J.,  improvement  of,  above  Newark 

Paaaaio  Kiver,  N.  J.,  improvement  of,  below  Newark 

Pass  Cavallo  Inlet,  improvemf-nt  of 

Patapsco  Kiver,  Mtl.,  channel  to  Baltimore,  improvement  of... 

PataiMCO  Kiver.  'SU\.,  removin);  sunken  vessel  from,  etc 

Patrick,  Auto  Mobile  controllable  toriiedo 

Patuxent  Kiver.  Md.,  improvement  or,  from  Benedict  to  HiU's 

Landing 

PawcAtnck  Kiver.  K.  I.  and  Cimn.,  improvement  of 


Parti. 


'PartlL'partllLPvt 


186 
130 

190 


Pawpaw  Kiver,  Mich.,  bridcu  acn>ss.  etc 

Pawtucket  Kiver,  K.  I.,  improvemeat  of 

Pearl  Kiver,  Miss. : 

Improvement  oC  below  Jackson 

improvement  of,  from  Jackson  to  Carthasro 

improvement  of,  between  Edinbarjch  and  Carthage 

Pease  Riyer,  Fla. .  improvomen  t  of | 

Pembroke  Harbor  and  Channel,  Me.,  examination  of i 

Penfleld  Keef,  Conn.,  examination  for  breakwater  from  Fair-  j 

weather  Islsnd  to ...< 

Penobscot  Kiver,  Me.,  improvement  of. '■ 

Pensacola  Harbor,  Fla.,  iniprovcmont  of I 

Pensacola  Harbor,  Fla.,  resurvej*  of  outer  and  inner  bars  at,  ex-  ' 

amiuation  of i 

Pensacola  Harbor,  Fla.,  removal  of  wrei'k  from  entrance  to. .., 

IVnsaukee  Harbor,  Wis.,  improvement  of , 

Pentwater  Harbor,  Mich.,  itnpitivement  of 

Petaluniu  Creek.  Cal.,  improvement  of ' 

Petersburg  Harbor,  Va..  improvement  of  Appomattox  River,  ' 

etc.,  and  diverting  wai**r  al>ove.  etc i 

Pelit  Jean  Kiver,  Ark.,  improvement  of | 

IVtoskev  Harbor.  Mich.,  examination  »»f | 

l*et t infill  (bark),  removal  of  wrt»ek  of j 

Petty  "s  leiland,  Philadelphia  Harlx>r.  rcmovul  of > 

1*halia,  Hogtie,  Miss.,  examination  of , 

I^hiladelpliia,  Pa.,  Unit«»d  States  Commission  Advisory  to  the  ; 

Hoani  of  HarlH>r  i.'ominissiouers  ot ". 

Phila4ieIphiA  Harl>or.  Pa.,  removal  of  islands  in  front  of ! 

Pier,  iron,  construction  of.  in  Delaware  Kay.  near  Lewes.  Del..' 

Pine  Lake.  Mioh.,  entranee  to.  improvement  of i 

Pine  Kiv»«r  at  St.  Clair  City.  Mich.,  examin.ttion  of ', 

I'ittslnircli  and  Lake  Krie  Kailroml  Compsnv,  bridjre  of,  across  , 

Ohio  Kiv«.r ' 

Pittsburgh,  Cincinnati  and  St.  Louis  l^ilway  Company,  bridge  ' 

of,  acriJss  Ohio  River ' 

Plsquemino.  Ua>ou.  La.,  improvement  of 

Plaquemine.  Bayou.  La.,  securing  nioutli  of.  from  erosion ' 

IMattsburgh  Harbor,  N.  Y.,  improvenient  «»f ' 

Plattsbnrgh  HarlH)r.  Vt..  for  extension  of  breakwater,  exami-  j 

nation  of 

Pleasjint  Kiver  from  Columbia  Falls  to  its  mouth.  Me.,  exami- 1 

nation  of 1 

Plymouth  Hnrl>or.  M.i.^u*.,  (hhmo  Point  Cli.annel,  examination  of 

Plymouth  Harbor,  Mass.,  improvement  of 

Pdconioke  River.  Md.,  improvi"UH«nt  of , 

Point  Judith  Pond.  R.  L.  entrance  to,  ex.imination  of 

Portace  Lake,  Mich..  «'.stabh.slinient  and  maintenance  of  har- 

lM»r  lines  in 

Portage  Laki*.  Mich..  Iiarbor  of  refuse  at i 

Tort  Austin.  Mich.,  for  brfakuater,  examination  of i 

Port  IMiestor  Harlmr.  X.  Y.,  inipn>vement  of i 

Piirt  Clint<»u  Harbor.  Ohio,  iniprovcnu'Ut  of i 

Port  Jefferson  Inh't,  I..ong  IMand.  N.  Y.,  examination  of , 

Portland  Harbor.  Me.,  chanm-l  in  Back  Cove,  improvement  of. ., 

Portland  HarlM>r,  Me.,  imjirovement  of j 

Port  Sanilac.  Mich.,  tor  harlM>r  of  n-fuge,  examination  of i 

Portsmouth  Harlnir,  X.  H.,  iuiprovfuieiit  of    ' 

PortMmonth  Harbor,  Va.,  entablishment  of  linrbor  lini<s  at I 

Post  at  Willet**  Point    

Port  Washington  Harbor,  Wis.,  improvement  of  .. 
Poteau  River,  bridge  a<>ross,  near  Fort  Smith.  Ark 
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205  I 
113  I 

I 
497 
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49    621  I 
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111  1 

55    642  I 


274  , 

295  I 

319  j 

66  715  ! 

322  ! 

70  751  I 

20  531  I 

25  529 

319  ' 

29  539  I 

366 

12  467 

281  , 

372  1 
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1443 
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1455 
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2049 
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1652 
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2027 
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Subject. 


.cRiTor:  .    . 

nnel  croBsiD^  firom  Alexandria,  Ya.,  to  the  Maryland 

de,  cxamiDation  of 

struction  of  bridge  acroM  Easteru  Branch  of,  at  Waah- 

igton.  D.  C 

ki«rn  Branch  of,  Md.,  examination  of 

*Va8hiugton,  D.  C,  improvernent  of 

)rov-cinent  of  channel  at  Mt.  Vernon,  Va 

onstmction  of  Aqaeduct  Bridire  across,  at  Washington, 


ith  Branch  of,  W.  Ya.,  exrimination  of 

River,  Musm.,  improvement  of 

0  Inle,  prcMorvation  of  peniunula  at 

[look  Creek.  Del.,  examination  of 

-nc*^  Harbor,  R.  I.,  GrcM^n  Jacket  Shoal,  removal  of 

>nce  RivHi  and  NarraganKett  Bay,  R.  I.,  improvement  of. 

;etown  Harbur.  Mast*.,  improvement  of 

bnihlin^Hand  grounds,  l3i8trict  of  Columbia,  improvo- 
and  care  of 

buildings  and  grounds,  estimates  for  Washington. 


noorings  on  northern  coast  of  California,  examination 

tabliahmeut  of 

works,  occupancy  of,  and  iivJury  to,  by  corporations 

idividuals 

Uay  Island,  burial  place  on,  examination  of 


issee  River,  Mich.,  examination  of. 
o  Creek,  Va.,  examination  of 


Harbor,  Wis.,  examination  of 

Harbor,  Wis.,  improvement  of 

no val  of.  from  G  audeloupe  River,  Tex 

>h  and  Kansas  City  Bridge  Company,  bridge  of,  across 

uri  River 

annock  River,  Va. ,  improvement  of 

innock  River,  Va.,  improvement  of.  at  Urliana  Creek  .. 

River,  N.  J.,  improvement  of 

Bay,  N.  J.,  improvement  of 

River,  N.  J.,  improvement  of 

River  Railroad  Company,  bridge  of,  across  South  River, 


liAHances  and  explorations 

lisHanccH  ard  surveys  in  military  divisions,  etc.,  esti- 

for 

ing  for  Battalion  of  Engineers  

er,  Ark.,  improvement  of,  above  Fulton 

er,  La.,  rectiflcation  of,  etc 

er,  La.  and  Ark.,  improvement  of 

er,  La.  and  Ark.,  survey  of 

er  of  the  Nurili,  bridge  across,  at  Des  Mors  avenue. 

Forks,  Dak 

cr  of  the  North,  bridge  across,  at  Minnesota  avenue. 

Forks,  Dak 

er  of  the  North,  Minn,  and  Dak.,  improvement  of 

[1  Harbor,  Cal.,  improvement  of 

Qg  obstructions  in  Arkansas  River.  Ark 

ig  snags  and  wi-ecks  from  the  Mississippi  and  Missouri 


tionH  east  of  Capitol,  Wa»hingt<m,  D.  C , 

tions  north  of  Pennsylvania  avenue,  etc.,  Washington, 


irs  at  hoailwaters  of  the  Mississippi  River    

ly  of  outer  and  inner  bars  at  Tensacola,  Fla.,  examina- 

oiut,  St.  Louis  Bay,  Minn.,  channel  encroached  upon 
r,  etc , 


tide,  N.  Mex.,  from  Embudo  to  El  Taso,  Tex.,  examina- 


Page. 


Port  I. 
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000 
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003 
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000 
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004 

33 

558 

320 
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005 
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C26 
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40 

623 

42 
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381 


353 


id  harbor  improvements i 

id  harbor  improvements.  Board  of  Engineers  for 

»m  Aqueduct  Bridge  to  Monnt  Vernon,  Va.,  survey  of. 

id  bridges,  construction  of,  in  Yellowstone  Park ; 

I  River,  N.  C.  and  Va.,  improvement  of i 

t  River,  Va.,  between  Clarksville  and  Eaton  Falls,  ex< 
^ionof 
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BUHJKCT. 


KiH'VUml  nnrlH»r,  Mi».,lmproveroeiitof 

l((ick)Mrt  lUrlM»r.  M©,,  imppovemcntof..... 

Koiiil«>v  M«n»h.  (;ik.,improv«»mentof 

KoikU'way  mill  VWal  bayoun,  removinjE  obstrnotiont  from 

Komlout  UmlMir,  N.  Y.,lmprov6ni6ntof 

Kou);<^  Ki\>  r.  Mirh.,  impntvvuivnt  of 

Koiiiut   IaUo,  chiiniiel  l»etweon  Lake  Mlchifcan  tail  bridge 


KotiMk'n  Voliit!  Lako  Clmitiplain,  N.  T.,  oonatrnotion  of  brMk- 
wat<»rat 


SiihliM>  Pam,  Tex.,  Improvement  of 

Sabine  Kivor,  1a.  ami  xex..  improvement  of 

SaokoU'A  Harbor.  N.  Y.,  improvement  of 

Saco  Kivor,  Me,,  improvement  of 

8aoo  Kivei,  M««..  couMruction  of  breakwater  at 

Sat'ramcuio  Kivor,  Oal.,  anrvey  of  moutb  of 

Sacramento  ami  Feat  tier  riven,  Cat.,  improvement  of 

Satiiuaw  Kiver,  Miob.,  improvement  of 

St.  .\n<ln«w'«  lla>,  Fia.,  examination  of 

St.  Au>;uiitiue  Harbor.  Fla..  improvement  of 

St.riairFlataCatialMicb 

St,  (Malt  VlatM OauHl.  o]>eratin);  and  care  of 

St,  (Mair  Kiver.  Micb.,  Algonac*  on,  (examination  of , 

StsTn^ix  Uiver,  Mtv,  examination  of 

St.rnnx  Kiver,  Wim.  and  Minn.,  improvement  of 

St.  Tntix  Kivfr,  Win.  aiul  Minn.,  obHtructiou  to  navigation  by 

lH»vniik,  pieni,  logA,  etc 

St.Oroix  Kivor,  nurveva  for  reaerroir  at  tbe  source  of 

St.  h^ranoin  Kiver,  Arli..  bridge  acroas , 

St,  Francin  Klx-er.  Ark..  lmprovt«ment  of 

St.  FrauciM  Kiver.  Mo. .  improvement  of 

St..lerome'iii'reek,  Md..  improvementof  entrance  to  barbor  at 

St.tlobu.  lUi\ou,  Iau,  examination  of 

St.  Jobu'n  Kiver,  Fla.,  Imprt^vement  of , 

St,  .1obn>  Kivi»r.  Fla..  removal  of  wreokii  from 

St.«1oiie)«  Kiver.  IM..  improvement  of 

St.<1o!*rph  HarlH^r.  Micb.,  improvement  of 

St..toAcph  Kiver,  Midi.,  bridge  aornAA,  near  moutb , 


St.  Jo'«rpl)  liivvr,  Mich.,  improvement  of 
St.  l.jn\ivniv  Kivor,  N.  Y.. 


anoala  l>etw(*en  Sifter  Island n  and 

i'loni*  over  Light,  oxaniinatiou  of 

St.  l.oiiit,  ArknuitHM  and   IVxaA  Kailroad  Company,  bridg(«  of. 

at'ntHM  Si.  Kninci'*  Kivcr 

St.  l.iMili*  ll))>  ,  Mmu.  and  Win.,  ohanuol  encroached  upon  eaat 

of  Kii'c'H  l*oiui.  in 

St.  I.ouiitita>  rtiidSuiKM-ior  Kay.Wisi.,  inipn>vemoiitin  harborat. 

St.  I.ouij*  HnrlH»r.  Mo..  CMUuination  of , 

St.  1.0UIH  MiMvhiUitN'  ltrui;:c  Comimuy,  bridge  of,  acrotis  Mis> 

rtiHAippi  Kivcr 

St.  Louj"*  Kivt»r,  Minn.,  bridge  «cro*!» 

St.  MitrkV  ICiver  and  lur  ut  itH  mouth.  Fin.,  examination  of 

Si.Miirv'A  FaUm  Canal,  Mich.,  oiH^rating  and  careof 

St.  Mh«>  !*  I'siU*  I'auul.  drv-diH'k  ar    , 

St.  Miirv'i*  F^4ll^*  t'rtuul  and  Kivor.  Midi.,  improvement  of 

Sl.M«r\"s  linov,  Mirh..  improvement  of  Hay  I<ake  Cliannel.. 
St.  ruul  and  Puliith  Kail\* ay  Com i»any,  bridge  of,  acmna  St. 

I^Miis  l\iv«»v 

St.  IMrrit*  KiNcr.  S.  i\.  conntH-t  Xorth  and  South  Kditito  rivers 

bv  S*Mitii  Cr«'ck  and    , 

Salciu  llavUor.  Maitw..  rxamination  ot 

SAlkidiHtdiio  Kivfi".  S.  t\,  inipntvcuicnt  of 

Salmon  Ktvrr,  N.  Y..  examination  of , 

Salmon  Kiver.  I jikc  Chitai  io.  harbor  at  mouth  of,  examination 


PartL 


of 


Siiluda  Kivcr  vBr«tad  and),  alH>vc  Columbia,  S.  C,  examination 
of. 

San  Kucuavt>iitur;i  IIarlH>r.  Cal.,  examination  of 

Sand  Ucadi.  lotke  Huron.  Mich.,  hailtor  of  refuge  at 

San  Picgo  HarN^r.  (^»l.,  impnivcmcnt  of 

SaiuluHky  City  Harlnir,  Ohio,  improvement  of 

SanduMky  Kiver,  Ohio,  improvement  of 

S:uidY  iWiy,  Cape  A  nn.  ManH..  harlK>r  of  rt»fuge  at 

San  iNranciiico  llarlMir,  Cul.,  aurvey  of 

San  Joaquin  Kiver,  Cat.,  improvement  of  SUH'ktoo  and  Mor- 
mon sloughs 

55an  Joaquin  Kiver.  Cal.,  survey  of  mouth  of 

San  Luis  Obispo  Harbor,  Cat.,  improvement  of 

San  Pablo  Bay,  Cal.,  aarvey  of 
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I4KIU  Buy.  Cal.,  oxaininatiou  of 

Kiver.  h.  (^,  improvoiiifiHt  j»f 

0  Bru/.uH  Ilaibor.  Tox..  iuiprovemeut  of 

X  Hay.  Fla..  «>xaiiiiii»tioii  of 

iM  River,  M(I..  «'XuiiiiiiHtiou  of 

u'k  Ilarhor,  Mioh.,improv(Aiuent  of 

Ilk  Harbor,  Midi.,  examination  of  

ie8  lljiilmr,  N.  Y.,  ininroveroeut  of 

4h  Harbor,  Ga.,  cHtabliNhment  of  harbor  lines  at 

«h  Kiver.  Ga. : 

rovoment  of 

rovemout  of,  above  Auiconta 

\af^e  to  the  Yernezobia  freflhet  bank,  etc.,  examina- 

i>n  of 

vo  Anje^iista  and  b<*twe«n  Augasta  and  AnderKOQTillo, 

a.,  oxHinination  of 

ih  Rivrruiid  Harbor  Oa.,  improvement  of 

»•  Application  at  WilletH  Point. 

;ill  Kivi-r.  Pa.,  improvement  of 

•  HurlH*r,  Ma.HH.,  improvement  of 

it  (IffcnHr.H 

ict   Toiiit.  K.  I.,  view  to  constractinK  breakwater  at 

iir  Pl;ico  ('ove 

uhI  lleury  Parkn,  Wa-shington.  D.  (' 

1  at  Davis  iHlaml,  New  York'Harbor,  N.  Y.,  improve- 
of 
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e  Kivor.  N.  C,  examination  of 

;nn  Harbor.  Wi«.,  improvement  of , 

H«ail  Hay.  X.  Y.. improvement  of 

(yOv<>.  Cal.,  publi(r  mooring  at,  examination  for  estab- 

:'nt  of 

aniiel  between  deep  water  in  Hudson  River  and  Ellis 

I.  examination  of 

uiiiul  in  (iaIveMton  Bay.  Tex.,  improvement  of 

rreen  Jaeket,  removal  of 

:)ury  Kiver.  N.  J.,  improvement  of « , 

liiver,  Ala  .  Iroin  the  TombiKbee  River  at  Vienna  to 

,  examination  of , 

•ilaudri  and  ('roMH-over  Lij^ht.  shoals  between,  examina- 

r    

Kiver  and  Bar,  Oregon,  examination  of 

Ivivor  Waali..  imjjroveinent  of 

re'rt  Bar  Pamunky  Kiver,  Va.,  removal  of  wreck  at 

iHlaud.  Phibulelphia  HarlKir,  removal  ot 

•niau  Park,  Washington,  D.  C    ... 
ind  Upper  Columbia    rivern.  Ore, 

tnent  of 

liver.  bri«lc«  across,  near  Texaa  Ferry,  Wash 

i.sh  Kiver.  Wanh..  improvement  of 

inie  Kiver,  WaHh..  iniprovemeutof 

5  Creek.  S.  C.  examination  of 

branch  of  the  Potomae  Kiver.  W.  Va.,  examination  of..' 
r«-ek.  S.  (.'..  connect  North  and  South  £di8to  rivers  by  [ 

»rre  Ki  ver  aii«l  

last  Kiver.  Md..  examination  of 

Sdihto  Kiver,  to  connect  with    North   Edisto  b}'  St. 

e  Kiver  and  South  Creek,  S.  C,  examination  of 

ork  of  Cumberland  Kiver,  Ky.,  improvement  of 

laven  HurUor,  Mich.,  improvement  of 

[ero  iHlaiidf).  channel  between  North  and 

aHH  of  the  MiHHiHaippi  Kiver,  inspection  of  improve- 
at 


>j;on  and  Wash.,  Im- 


iver.  N.  J.,  improvement  of 

iver.  N.  J.,  bridge  acro.ss 

arbor  at  Chatham,  Mans.,  examination  of 

d  Harl>or,  Ccmii.,  improvement  of I 

ntoffundn,  Willeta  Point . 

Inland  and  New  Jersey,  improvement  of  channel  be-  | 


n  Kiver,  Va.,  improvement  of,  between  Brook  Neal 

and(»lph 

n  Kiver,  Va.,  improvement  of,  between  Pie  River  and 

Ncal 

Bayou.  Mia.s.,  improvement  of 

.amlnh  Kiver,  Waah.,  improvement  of 

nd  Harbor,  Md.,  examination  of 

Im,  Wis.,  harbor  of  refn^re  at 

Q  and  Mormon  alou^ths,  Cal.,  San  Joaquin  Klvcr.  im- 

ment  of 

ton.  Conn.,  h.irbor  of  refuge  at,  improvement  of 

tfCarquinez,  Cal.,  survey  of 
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Wblt«>  River,  Iiid.,improTemeDt  of 

White  RlT«r,  Ind.,  biidnen  acroM 

WitMMiiioo  River,  Md.,  exaraination  of 

WilUmette  River.  Oregou,  improvement  of,  above  Portland 

W  illamette  River,  Lower,  Oregon,  improvement  of,  below  Port  -  . 

land 

WUlets  Point:  I 

aaaigument  to  charse,  etc.,  departments  of  in-  atroction..: 

Anto-  Mobile  controllable  torpedo : 

eatimatea,  etc i 

order  convening  board  of  officers  to  examine  and  report  | 
upon  torpedo  material 

poatat I 

programme  of  study — summer,  etc j 

programme  of  study,  etc— winter 

report  of  board  on  Patrick  Auto  Mobile  controllable  tor-  ; 
pedo 

tests  of  fiises , 

Wilmington  Harbor,  Cal.,  improvement  of i 

WUmington  Harbor  Del.,  improvement  of 

Wilson  Harbor,  S.  x.' improvement  of , 

Windmill  Island,  Philadelphia  Harbor,  removal  of ' 

Winthrop  Harbor,  Haaa.,  improvement  of i 

Winyaw  Bay.  H  C,  improvemen  t  of i 

Wisconsin  River,  surveys  for  reservoirs  at  source  of. 

Wisconsin  (and  Fox)  rivers,  Wis.,  impiovemont  of ' 

Withlacoocne  River,  Fl^,  bridge  across,  *tc 

Withlaooochee  River,  FU. ,  improvement  of 

Wr««k: 

at  Algiers,  Kew  Orleans  Harbor,  La.,  removal  of 

in  Ashtabula  Harbor,  Ohio,  removal  of .* 

in  Bogue  Sound,  N.C.,  removal  of 

inBuBzard's  Bay,  removal  of. 

in  Cambridge  Harbor,  Md.,  removal  of 

in  channel  leading  to  Hampton  Roads,  removal  of 

in  channel  ti»  Baltimore  Harbor,  removal  of 

in  Choptank  River,  Md.,removij  of 

in  Hempstead  Harbor,  N.Y.,  removal  of 

in  New  York  Harbor,  removal  of 

in  Pamunk V  River,  removal  of 

in  P*>n8acola  Harbor,  Fla.,  removal  of ' 

in  Vineyard  Haven  Harbor,  removal  of j 

Wrecks :  I 

in  iSoston  Harbor,  removal  of ! 

in  Delaware  Bay  and  River,  removal  of 

in  Florida  rivers,  removal  of 

in  GowanitA  Bay,  removal  of I 

removal  of,  from  St.  John's  River.  Fla 

Wrecks  and  snags,  removing,  from  Mississippi  and  MtiMouri  ; 
Rivers 
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Yadkin  River,  N.  C,  improvement  of 

Yadkin  Valley  Railway  Company,  bridge  of.  acroas  Cnpe  Fear 

River 

Yaquina  Bay,  Oregon,  improvciuent  of 

Yazoo  River,  Mi»»,  improvement  of 

Yellow  Bank  and  Chi])pewa  Rivor,  Win.,  improvement  of 

Yellowstone  National  Park,  constructiou  of  roads  and  brid>;eB 
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Yellowstone  River,  Mont,  and  Dak.,  improvement  of 

York  Harbor,  Me.,  improvement  of 

York  River,  Va.,  improvement  of  

Young's  River  and  its  tributary,  Klasknine  River,  Oregon,  ex- 
ammation  of 
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